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A Powerful Forging Machine. 


The accompanying engraving is of a new 
inachine for heavy forging operations, re- 
ently brought out by the National Machinery 
of Tiftin, Ohio, a company which makes 
i specialty of bolt and nut machinery. The 
machine is arranged to work either singly or 
double geared, according to the requirements 
of the work, and is made powerful and 
strong enough to do the heaviest forging re- 
quired of machines of its class. It will up- 
set 34’ to 4” diameter, 8” long at one stroke, 
and will form bolt-heads of the largest di- 
The die box is made 17” long, in 
order to admit of the 8” upsets, and the live 
die has been placed on a shaft, which takes 
the weight—an arrangement which admits_of 
changing the reciprocating motion of the tog- 
ele joints into a rotary motion, thereby re- 
ducing the shock, which in such a heavy ma- 
chine, making 380 to 40 strokes a minute, 
would amount to injurious blows. 


Con 


mensions. 


This also 
admits of a bearing along the entire center 


line of the grip. 
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English and American Locomotive Prae- 
tice. | 


sy W. H. Boorn. 





SIXTH PAPER. 
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In the connection of the barrel of the boiler | 
to the smoke-box, there is a wide difference 
in practice. In the usual American practice 
the first ring of the barrel is directly at- 
tached to the smoke-box plate, and butting | 


FORGING 


The ‘shear lever is converted into a trip | with the smoke-box liner. The front tube 


hammer, giving three blows for every revo 
lution of the main shaft. Dies for swaging 
can be placed in this, and work prepared for 
the upsetter or heading tool. A new feature 
of the machine is the irrerular face cam mo- 
tion for closing the dies, the arrangement of 
which is shown by the cut. 

The machive powerful 
clutch, with automatic release of same, and 
by means of the levers shown the operator 
has complete control of the motions, can start 


has a friction 


or stop it at any time, or, by setting a lever, 
the machine will automatically stop at the 
end of each stroke. 

: ~-- 

A State weather bureau is to be organized 
at Cornell University. It is to be hoped that 
its predictions will be 
those of the signal service, which are usually, 
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plate isa simple flanged disk fitting inside 
the barrel. 

In English practice the front ring of the 
barrel is attached to an angle iron, and this 
in turn is riveted to the front tube plate, 
which is attached to the plate of the smoke- 
box. To renew the tube plate is av expensive 
job, and involves much work and dismant 
ling. 

In the American plan, so long as all rivet- 
heads in front of the tube plate are counter- 
sunk, the plate should be readily removable, 
except for the obstruction offered by the door 
ring, which needs removal before the tube 


plate can pass. In any case,despite the sacrifice 


| of this ease of renewal, the American plan ap- 


pears best, for the downward projection of 


an improvement on|the lower part of the English tube plate for 


attachment of the boiler, could readily be 


but not with unerring certainty, interpreted | changed for a slightly modified arrangement, 


by the rule of contraries, 


| The brick arch in the 
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tire-box, which is 


ENTERED AT Post 


looked upon in England as so favorable to 
economy in fuel, is anything but general in 
American practice, and might with advantage 
be more employed. 

Spark arresters, when employed in England, 
are usually cones or grids, of wire netting, 
arranged to extend from the blast nozzle to 
cover the base of the chimney if of the cone 
variety, and if plain grids, to extend horizon- 
tally over the whole of the smoke-box area, 
just above the top row of tubes, but leaving 
the blast pipe free. If not much used in En 
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MACHINE. 

gland, it is not because English engines do 
not throw sparks, for they do this very freely, 
the the 
which extensive 
spreading of a fire. The large side breadths of 


but because of general moisture of 


vegetation, checks any 
land between the fence and the track usually 
prevents damage to crops. 

There is a good deal of difference between 
the cylinders and their connection and parts, 
In an 
American engine each cylinder is a counter 


in the practice of the two countries. 


part of the other, and is cast from the same 
pattern, no right and left being needed, for 
they are attached horizontally in their places, 
and the recesses for taking the bar or bars of 
the framing are simple parallel groovesin the 
casting, so that a cylinder, being alike back 
and front, is equally adapted for cither side 
of the engine. In English practice it is quite 
common to give the cylinders some inclina 
front end 


tion, the being higher than the 


back. This is done for various reasons. In 
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OFFICE, NEW YorK, AS SECOND CLASS MATTER. 


freight engines with inside cylinders it raises 
the above the leading 
axle, the main rod always taking hold of the 


crosshead slides, ete., 
central axle. 

In the inside cylinder passenger engine the 
cylinders are usually horizontal; in the out 
cylinder engine they 
slightly inclined, the reason for this being 


side are someumes 
partly appearance and partly to allow of a 
leading wheel of larger diameter being em 
ployed. In the large eight-foot single driver 
engines of the Great Northera Railway, the 
cylinders are horizontal. Where inclined, it 
is of course impossible that the two cylinders 
should be capable of being cast from one 
pattern. 

In America the almost universal position 
for the slide valve is above the cylinder. In 
England the valve-box of an outside cylinder 
is placed inside the smoke-box, the plate 
frame being cut down from above, to allow 
of the cylinders being dropped into place 
This 


deepening of the frame at this point, and a 


from above. involves, of course, a 


stout flange, cast around the valve chest body, 


serves as a means of attachment of the eylin- 
der to the framing. The position is one of 
advantage economically, and in this respect 
is far superior to the exposed position of the 
the 
despite its covering, must lose heat enormous 


valve-box of American engine, which, 
ly in its rapid passage through the air, and 
cause great loss of power and of fuel. 

As already the 
cylinders the usual English practice has been 


stated, in case of inside 


to place the valves between the cylinders. 
Such a position is most awkward, for the dis- 
tance between the framcs is really only suf- 
ficient for the cylinders themselves, not to 


mention two valves. These, however, are 


crowded in, the two valve chests being cast 
together. In fact, in an inside cylinder engine 
the two cylinders, with their valve chests, 


form a single casting, and it is far from a 


pleasant piece of work re-facing the valve 


faces of this class of locomotive. Necessarily, 


special machivery is required to plane them 
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up in position. 


in which position there is obtained the inci 


dental advantage that the valves drop just 
clear of their seats when running without 


steam. 


With cylinders of larger 
size the valves are placed below the cy linders, 


AMERICAN 


| nections always the same length. 
| and oscillating pins and boxes wear rapidly, 
and require a great deal of adjustment in 
order to compensate for this wear, but with 





Pee ; : 
| an independent method of lengthening and 


It is claimed as an advantage pos-| shortening, the accuracy of the valve motion 


; eae ee 
sessed by the Joy radial gear over the link | can always be maintained. 


motion gear, that the Joy gear is suited for 
inside cylinder engines with the valves above 


The valve stems will be guided at a suita- 
*| ble distance by plunger guides, working in 


the cylinders, and therefore in the warm | cylinders completely encased in oil, so that 


In the American engine the 


link motion is suited to the same position of 


smoke-box. 


valve by suspending the link block from an | 


arm projecting downwards from a rock shaft, 
whilst another arm projecting upwards from 


»/continuous lubrication is assured at one of 
‘| the most vital points on a marine engine. 


All 


stem guides of our large marine engines are 


marine engineers know that the valve 


frequently quite troublesome as to the matter 


the same shaft takes hold of and actuates the | of lubrication, and the writer has personal 


valve spindle. The results of this plan fully 


justify the means employed, for the working 


is most satisfactory. 
In English valve gears of the link motion 
type—still by far the most common—the link 


block is carried upon the extremity of a guide | 


bar, connected with the valve spindle, which 
guide bar works in a socket guide attached 
to a transverse piece between the frames. 
The link block thus has a rectilinear motion. 

So far as regards eccentric rods and other 
parts of the valve gear, main rods, coupling 
rods and pins, there is really but little diver- 
sity in practice, further than what is marked 
by the use of built-up links in America, in 
English link, and 
the tendency towards larger pins in American 


place of the solid-slotted 


practice. 

Possibly also the use of single crosshead 
guide bars is peculiarly or more frequently 
American than English. 

Rae 
Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 

Boilers. 


By W. H. HorrMman. 

FOURTEENTH PAPER, 
As our crankshaft will be sectional, we 
shall have plenty of space between cylinders 
for the arrangement of valve chests, covers, 
etc. Our valves will be of the piston type 
for all cylinders, there being one for the 26 
high pressure cylinder, one for the 40” in- 
termediate cylinder, and two for the 68” low 
pressure cylinder, both of the latter being 
actuated 
The centers of the high and intermediate 
valve 


from a central connecting point. 


stems will be ona line fore and aft, 
and the center line between the two piston 
valves of the low pressure cylinder will be 
fore and aft The valve 
motion proper will be a modification, and in 
measure a combination of the 
movements of the Hackworth, Marshall and 
Kirk valve gears, but not a modification or 
combination that the 
= * an; of well-known 


on the same line. 


a slight best 


increases number of 
the 


Only one eccentric is used for each cylinder, 


motions. 


and that is conveniently located for examina- 
tion at all There will be some new 
points in the arrangement of the details of 
this modified valve gear, which will be fully 
explained in another paper. 


times. 


In using the valve motion described, our 
steam chests will be a little to one side of the 
center of the engine, as the eccentric rod 
lever will be pivoted near, but to one side of 
the center of the shaft, the pivoting point 
swinging by direct connection to the quad- 
rant block. 

Placing the steam chests away from the 
center line of the engine gives us an arrange 
ment of lower chest covers and stuffing boxes 
that excelled 
Each chest will be so located 


cannot be as to Convenience. 
that it will oc- 
cupy the curved corner spaces occurring be- 
tween the cylinders, thus presenting very 
little projection from the main bodies of the 
cylinders and receiver casings. 

On the main bed plate and frames there 
will be cast special seatings for carrying the 
quadrants, and their attachments necessary 
for reversing, 

The eccentrics will all be of the same size 
and throw, and the lever eccentric rods will 
be the same on each motion for each cylinder. 
The rods reaching from the eccentric levers 
will have adjustable boxes at each end, also 
a distance adjustment for keeping these con 


knowledge of one instance at least, where a 
new coastwise ship, well loaded with passen- 
gers and freight, was in great peril for hours 


lack of lubrication on one of the valve stem 
guides. In this particular case, the oil holes 


| 

| . . . 
| leading to the valve guide surfaces were 
}small and long; the oil ‘‘ gummed” in the 
holes, and thus reduced the supply to such 


an extent that the valve guide block ‘‘ hung 





| 


fast” in the guide. 
but one result, and that came quickly, for 
the heavy eccentric rods and pins were strong 


angle of about 
link 


about 


30° and twisting all of the 
The accident 
midnight, with a strong *‘ norther” 


connections. 
well on, and the ship was ‘‘hove to” for 


repairs. 

The valve stem guide block will not wipe 
the oil over the surface of the guide, because 
for effective self-lubri- 
the main crosshead of an engine, 
however, sweeps the oil quite effectively, be- 
cause it has a long stroke. Usually, the oil 
on the valve stem guides will run off about 
as fast as it can be applied either automati- 
cally or by hand. 


the stroke is too short 
cation ; 


The valve guide plungers in our system 
will be fed from a static oil column, and the 
oil will be returned automatically to this 
column by the action of the plungers. Thus 
we have a constant oil feed for the lower end 
of our valve at the same time 
these plungers are a part of the distance ad- 
justment for raising 


stems, and 
and lowering the valve 
The packing for these plungers is 
simple angular leather 
former before they are 
The upper end of the stems will be 
fitted with pistons, working in 
suitable cylinders, cast in the chest bonnets, 


stems. 
cups, pressed in a 
placed in position. 
valve 
small steam 


these pistons being for the purpose of balanc- 
ing the weight of the valves and all the parts 
attached to them, 

The upper and lower sections of each valve 
will be cast separately and keyed or clamped 
together at 
can be removed 
to 
steam 


lower section be 
the 
chest cover, which will be made in halves for 


convenience. 


the 
dropped after removing 


stems permitting 
lower 


Of course the valve plunger guides will be 
set low enough to allow the lower sections of 
the valves to drop clear of the steam chest 
bonnet bolts, so that a thorough examination 
can be made and repairs carried on if neces 
sary. It will be readily seen that the space 
around 





tirely free from obstructions, so that any of 


the center, so that either section | 
from the steam chest with- | 
out disturbing the other, the design of the | 
| connected to any water end, thus producing 


Vibrating 


off the coast of South Carolina, owing to a | 


Of course there could be | 


enough to pull the valve guide (weighing | 
about one thousand pounds) from the cylin- | 
der, besides bending a 4’ valve stem to an| 


occurred | 


fourteen hours, in order to make the necessary | 
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dress goods, all made out of the fiber of these | 
rushes, which, for texture, for finish, for | 


strength and for holding colors, we could 


inot distinguish from similar goods made 
| from wool and silk.—Buenos Ayres Herald. 
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Shop Notes. 


| At Germantown Junction (Philadelphia), 
where the Pennsylvania, and Philadelphia 
& Reading railroads 
been built the shops of the Barr Pumping 
Engine Co., which are devoted exclusively to, 


cross, have recently 


and fitted up with special reference to the 


| production of, steam: pumps and pumping | 


engines, 

| Mr. William M. Barr, the well-known me- 
and of 
standard works on engineering subjects, is 


chanical engineer, author several 
| one of the proprietors, and is in charge of the 
shops and of the engineering department of 
the business, the shops having been designed 
the 
special machinery, which constitutes a large 


and built under his supervision, and 


proportion of the equipment, having been 
| designed by him, and built to his order. 

| The shop isa substantial brick structure, 
three stories in height, well lighted, and pro- 
vided with improvements, steam 
| heat, automatic fire sprinklers, etc. Along 
| the railroad are sand and coal bins of brick, 


modern 


| with receiving doors car-floor high. 

| The foundry is a model one, and is pro- 
vided with the latest approved devices for 
| such work, among the notable features being 
'a complete outfit of iron flasks, having the 
| The 
flasks for cylinders are bored out at the ends 


joints planed to secure accurate fits. 


to receive the core prints of the pattern, and 
| finally the cores, thus securing the accurate 
| placing of the cores, the exact distance be- 
tween centers, and, consequently, a uniform 
thickness of metal all around the cylinders. 


at present used mainly for pattern making, 
the second for the lighter manufacturing and | 
the oflices, while on the ground floor are the 
heavier tools, where the larger work is done. 
| The aim is to apply to the manufacture | 
|of pumps the principle of the duplication of | 
parts by gauges, special tools and fixtures, in | 


the same manner as other and lighter lines of 
work are produced, modified, of course, to 
meet the requirements caused by the differ- 
ent character of the work. 

With a view to facilitating this feature of 
the work, and for the securing of other well- 


definite 
system has been employed in the designing 


understood advantages as well, a 





| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| The 


of each line of trade pumps, so that any one | 


starting at one end, and knowing the ‘‘ law 
of the series,” might predicate the other end. 
steam and water ends 
separate units which to make a 
pump, and, within certain limits, any steam 
end may be taken from finished stock and 


are treated as | 


combine 


at will a low pressure pump for circulation, 
or tank supply, or a high pressure pump for 
working against a greater head, boiler, or 
other pressure. Furthermore, since varying 
conditions of the fluids to be pumped re 


| quire distinct and well-known variations in 


{the reciprocating parts of the water end, 


these lower chest bonnets will be en- | 


| the details of the upper portion of the valve | 


| gear and the lower portion of the valves can 
| be instantly reached and disconnected in case 
of accident. 

The main working portion of the valve 
| motion is far below this point, and does not 
lobstruct in the slightest degree the space 

near the standing platform for working the 
engines, 
oad <=> — 

The 

the Parana 


reeds and rushes of the lowlands of 
are destined to become of ineal- 
culable value for paper pulp, and as a fiber 
for textile The Mr. 
Newman, by which wool silk are made 
that 


We have examined 


fabrics. invention of 


and 


from reeds, ranks nota jot below of 


electrical development. 


while the chambers and valves may remain 


the same, advantage has been taken of this 
fact to produce from the same patterns, water 
ends fitted with piston, plunger and ring, or 
outside and inside packed plungers, as the 


| circumstances may require. 


Jigs and templates are made use of for 
drilling all that cylinder heads, 
steam chests, steam chest covers, stufting-box 


holes, SO 
glands and other parts are interchangeable, 
and may be selected at random and used for 
any pump of the same Class, 

For instance, after the hole for the piston- 
rod and stuffing-box gland has been bored 
(which is done to standard gauges), there is a 
jig provided with a steel plug, which fits into 
this hole. In this jig, the holes for the cylin 
der-head boits, and also those for receiving 
the ends of the round bars which connect the 
and of the 


water ends 


drilled. 


steam pump, are 
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heavy goods for overcoats, blankets, and} The cylindersof the smaller duplex pum 
gentlemen’s wear, feltings and black silk | are bored upon a machine of Mr. Barr's 


The mach 

is so arranged that the head may be read 

taken off and another one substituted. Thx 
are three different heads, each having tv 
parallel spindles, which are at-just the rig 
distance apart fora certain pump. The sar 
driving and feed gear answers for any hea 


sign, which is worthy of note. 


and the boring bars pass from the spind!| 


|over a horizontal platen, to which the cyli 


ders to be bored are fastened ; the outer end « 
the bars being supported by bushings, whi: 
are ip a fixture, one of which goes with ea 
head. Thus, by this machine, the two cyli: 

ders of either end of a duplex pump are n 

only bored at the same time, but are mad 
parallel with each other, and at a distan 

from center to center which is fixed and in 
variable. The intention is, when the growth 
of the it, make 
more beds, with driving and feed mechar 
isms, 


business demands to tw 
and thus have three complete machines 
each adapted to pumps having a certain dis 
tance between centers of cylinders ; but in th« 
meantime it few mo 
The larger cy] 


inders are bored upon a machine, also of Mr 


is the work of but a 
ments to change the heads. 


Barr’s design, which is very heavy and mass 
ive, and has a fixed head block and a mova 
ble foot block. 
to which the cylinder is secured, 


3etween these is the platen, 
A sliding 
boring bar passes through both the head and 
foot blocks, and in each block works through 


|a sleeve which is provided at the end nearest 


| by a star feed. 


the cylinder with an arm, carrying a small 
tool rest, sliding upon suitable ways, and fed 
Thus, while the cylinder is 


| being bored by the bar, both of the flanges 


The upper story of the main building is | 


| Screws, 


|form of reamer teeth, but 


are faced off. The platen of this machine is 
movable along the bed and laterally also, but 
has no vertical movement, fixtures being pro 
vided by which the cylinder to be bored is 
brought to the height of the bar. The form 
of boring heads adopted to use with the bars 
consists of a heavy cast-iron disk, approxi 
mating the size of the cylinder to be bored, 
and provided with a number of holes drilled 
into its edge radially, which receive cutters 
made of round steel, beld in place by set 
These cutters bore out the cylinder 
nearly to size, after which they are removed 
from the head, and other cutters inserted in 
dovetailed slots made for the purpose, in the 
are made in the 
are shorter, and 
They are 
ground to standard size and backed off in 
their places, so that, by removing the boring 


same head. These cutters 


are secured in place by wedges. 


| cutters and substituting these, the head is con- 


verted into a reamer, which, upon being run 
through, reams the cylinder accurately to 
standard size. : 

There is also a horizontal boring machine 
of the usual type, having an elevating table 
resting upon two screws, which are actuated 
by power through the medium of worms and 
wheels at the bottom of the screws. Some of the 
proportions of this machine have been modi 
tied somewhat, to adapt it to the special work 
Other of well- 
known machine tools are to be seen, in ad 


to be done, modifications 
dition to which there is a number of regula 
tools. 

No planing is done upon the regular lines 
of pumps, milling machines (mostly of special 
One of 
these has two heads, between which the platen 


construction), being used instead. 


travels, so that work passing once through is 
milled on two sides, even though the work is 
of such a character as not to admit of strad- 
dle milling. 
of the works that 
cised in their arrangement and equipment, 


It is evident from an inspection 
much care has been exer 
and that the course pursued has been dictated 
by good judgment and wide experience in 
manufacturing operations, 

The small size of the engine which has 
been putin to drive the works is apt to attract 
attention. It was built by the Stearns Manu- 
facturing Co., of Erie, Pa., and works well, 
but seems to the casual observer to be rather 
small for such a shop, especially one which 
Mr. Barr said, in rela 


engine was ample for the 


is expected to grow. 
tion to it, that the 
present work and for some additional, and 
that a demand for more power than it could 


economically furnish would be met by the 
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pi rchase of an additional engine, and not by 
th substitution of a larger ergine for the 
present one ; his belief being that it is better 
prictice to provide two or more smaller en- 
gies (supplied with steam from the same 
boilers, however), rather than one large en- 
gine, for an establishment of that kind. 


ee —- 


How to Reduce Drawing Room 
Expenses. 
By W. S. RoGErs. 


What I have to say must not be taken for a 
lecture on the present method of instruction 
in schools of drawing, for I make no claims 
ei‘her as lecturer or instructor. I shall sim- 
ply tell what I have seen, found out, and how 
| do it, thereby expecting to help others who 
are pressed for time and want the easy way. 
But the fact of my being so far out of the 
beaten track laid down to the scholar, leads 
me to expecta kick on the part of the mas- 
ters of drawing. 

In the first place I have always given the 
pattern maker and the man that bossed the 
shop eredit for knowing as much 
about their branch of work as I was 
supposed to know about my own; 
but even this did not help me in 
reducing the amount of work on a 
drawing. My own experience in the 
shop had taught me the fewer figures 
there were on a drawing the less time 
was lost by the hands in studying it, 
and the chance there was for 
errors; and with a quick concep- 
tion of the work, and no excuse for 
asking questions on the part of the 
hands, the more rapid and greater 
the employer's profits. 


less 


But where to begin, and how, were 
the questions that worried me fora 
long time. Every effort made in any 
direction was like sailing without a 
compass, until, by good fortune, I 
was employed in a drawing room in 
which, years ago, that king of me 
chanies, ‘‘ Chordal,” had charge, and 
one day, while poking in the dusty 
pigeon-holes of an old closet, I found 
a mine of treasure. In fact, the nug- 
get was so big, that, after two years 
of enjoyment of it, 1 want to divide 
up with every fellow that wants an 
easy way to get rid of lots of work 
by giving it to the other fellows to 
do—bearing in mind constantly that 
our co-workers in the pattern room 
and the shop must be credited with 
better knowledge of their business 
than any one else, and all appearance 
of dictation on our own part must 
be avoided. Then with ‘‘ Chordal’s 
Code” (as I term it) in full force, we 
will be surprised at the total absence 
of all the petty annoyances and 
worry, so common in many drawing 
I would like to remark right 
that I never recommend this system to people 


rooms. here 


wearing very small hats For some reason it 
always fails to work. Here are the rules by 
which ‘‘ Chordal,” years ago, lifted the men 
under him one notch higher in the plane of 
mechanics, and made each one a thinker for 
himself, thus saving time and worry in the 
drawing room. I call them = ‘‘ Chordal’s 
Code.” 

INSTRUCTIONS. 
Makers.—Measure and make 
your and draft. 


Holes with no size given are to be cored to 


To Pattern 
allowance for shrinkage 


size. Do not measure where figures are 
Always add for finish when figures 
are given. Add for finish when you find the 
word ‘ polish.”” Where two views are shown, 


the size is generally marked in but one place ; 


viven. 


holes of the same character ; 
Don’t forget the fillets 
Mark all 
with a 


the same with 
look out for this. 
and rounds on all round work. 
and 


Two ciphers _ be- 


patterns, core-boxes pieces, 
symbol and 
fore a number 


tern makes two pieces with additions, put 


number. 


mean brass. If one pat- 


both numbers on the piece used for the 
two. 


To Blacksmiths.—W ork to the figures and 
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allow for finish, except where you tind the 
word ‘‘ rough.” 

To Machinists.—Do not tinish where there 
are no figures, unless you find the word 


‘‘finish” or ‘* polish,” or have special in- 
Where nuts and boltheads come 


down on rough castings, you will counter. 


structions. 


bore the surface so as to allow them to come 
down square. Countersink the first thread 
out of all tapped holes, not with a drill, but 
a hand countersink. Touch all bolt holes 
lightly with the same tool. Chamfer the 
first thread off all screws before trying them 
Where 


ina hole. Leave no ragged corners. 
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getting dissatistied 
work. 
Here is a drawing (sheet 1) made according 


with his way of doing 


to what I term the ‘* professor's method.”’ 


Here isa drawing (sheet 2) made according 
to *‘ Chordal’s Instructions,”’ and it does not 
take a great deal of time to see which is the 
easiest to make and quickest to comprehend, 
and following the rules closely, it is but a 
step to make a still simpler and safer draw 

ing (see sheet 3) for the shop where work is 
being duplicated constantly and a standard 
established, whereby the workman’s chances 
of spoiling a piece are reduced to a mini 


a corner is formed by a rough surface and a}mum, and his ability to produce more 
finished one, round the corner nicely and | work without taxing his brain or increas 


boldly. 
thread in it, either tapped or chased. All 


A hole marked ‘ tap” is to have a 


screws are right-hand V unless otherwise men- 
tioned. All Key sets in shafts are to be in depth 
one-quarter their width, otherwise 
stated. Don’t polish any work not marked 
polish, except on special instructions. Where 
a hole to be drilled is shown and no distances 
are given, it is either to be scribed from some 


unless 


other piece, or is to be in the center of a boss. 
Make all fits by varying the size of the 


Sheet One 
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Section C.D. 
Tap Holes marked a, 


internal piece. Let all holes be standard. 

Now I would like to know where there is 
& more simple or perfect) system—one that, 
put in practice, can create a more thorough 


feeling of fellowship throughout the entire 


works ; even between the draftsman and the 
chap out in the yard breaking up old junk 
there seems to be a mutual understand- 
ing. 

I have seen several more elaborately de 
tailed systems in vogue, and have tried one 
or two, but trial convinced me that the only 
place where they will work perfectly is 
in heaven. 

For the past eighteen months, in the works 
where I have had charge, this system has 
been and not employing a corps 


work is let out 


supreme ; 


of pattern makers, our 
by contract, consequently several different 
have always sent the 


job to the different 


firms have tried it. I 
‘* Code” every 
pattern shops, and not 
there been where a pattern maker came back 
In fact, a short time ago I 


with 
a single instance has 


for assistance. 
had an assistant in the drawing room, who 
would not work to any rules but his own, 
first made brought 
the owner of 
idoing the work, around to see if I was 


and the drawing he 


the pattern shop, that was 


ing the pay roll is increased to the highest 
point. 

This is the 
lish and leave to my successor to carry out 
guided by 


standard I have tried to estab 
to completion, and if he is 
** Chordal’s” laws as I have been, he will save 
bottles of ink, and will unload all the minor 
bothers on the man in charge of the pattern 
room, and that other mechanic in the machine 
room, thus finding plenty of time to think 


up new designs and schemes. 
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What is wanted in drawing rooms most, 


lare rapid workers with plenty of time to 


think, and if it takes all a man’s time to lay 
down ink and dictate all the ares, curves and 
tinish lines for the pattern maker, and then 
duplicate it differently for the shop, he soon 
turns into a machine, becomes part of the 
shop equipment, and the boss hires another 
man for designer. 

I recently engaged a young graduate of an 
him our rules, and he 
wanted to convince me that it was 
Well, at the fifteen 
hours he produced a gear blank drawing, 


Eastern school, gave 
at once 
not proper. end of 
covered with figures and nicely constructed 
After 


Same 


teeth, but it upset the pattern maker, 

ward my ‘‘blue-print kid” did the 
work in an hour, and all he Knows was learned 
from J. G. A. 
He let the gear cutter construct the teeth to 


Meyer and ‘‘ Instructions.” 


the proper curve. 

One of the young men in our shop took a 
night course in mechanical drawing at an 
institute in our city, and, being anxious to 
get into the drawing room, designed a taper 
attachment for a lathe, to show his ability. 
He was disgusted when we told him he was 
there, and I 


worth four dollars a week in 


expect there might be considerable merit 


2° 
~w 


in his device if it could only have been un 
derstood. These experiences and many others 
lead me to ask, Why not, instead of the elab 
orate systems of section lining and shade lines 
being taught us, 


that are and which only 


tend to increase the cost of drawings, take 
the simple rules laid down by ‘‘Chordal” to 
make things clear and plain to the men under 
him, and lighten his own labor, and adopt 
them as a standard known as ‘* Chordal’s Code 


for Mechanics ”’? 
— ~~ — 


Boiler Patching Extraordinary. 

A boiler explosion which recently occurred 
on board the Yarmouth trawler ‘* Proceed,” 
causing the death of two men and severe 
injury to several others, is an example of the 
under which steam 


outrageous conditions 


is sometimes employed by uneducated peo 
The ‘* Proceed,” in common with most 
Yarmouth smacks, is fitted with a 
On the 


particular voyage during which the explosion 


ple. 
modern 
steam capstan for getting in the net. 


occurred, instructions were given by the owner 


that the capstan should be worked by hand, 


as the boiler was known to be unsafe, 
the uptake being badly burnt, prob 
ably from neglect in blowing off and 
lowness of water, the engine being 
The firm 
boiler 
had purposely knocked a hole in the 


worked non-condensing. 
who were to supply a new 
uptake to prevent its use, and the 
had 
hands to sea to work the capstan. 


owner of the boat sent extra 
It would therefore seem that every 
precaution had been adopted to pre 


With an 


ingenuity worthy of a better cause, 


vent the use of the boiler. 


however, the crew proceeded to patch 
the hole in the uptake with an old 
paint tin, canvas, and red lead, the 
Whole being well lashed with rigging 

With this original and unique 
of boiler repairs, four hauls 


chain. 
style 
were made, steam being adjusted by 
men at the capstan bars. At the 


sajoyyidvy 


fifth haul, with steam at about 80 Ib. 
pressure (by the gauge), the patch 
blew off, with the 
> stated, the only wonder being that 
The 


coroner’s jury exonerated the owner, 


results we have 


the patch held on for so long. 


and found that deceased’s death was 
due to the negligent use of the boiler, 
2 acding to their verdict a recommen 
i dation that the local clubs in) which 
= smacks are insured should appoint 
: competent inspectors to periodically 
short inter- 


examine the boilers at 


vals.— The Kngineer and Iron Trades 


~¥ Advertise w 


It is undoubtedly true, as stated, 
that the 
struction of the vessels for the 

United States Navy is that 
entering into the construction of any other 
Uncle Sam 
matter of providing 


material used in the con 
new 
superior to 
navy in the world, has been 
a little tardy in the 
a navy, but no rash experiments are being 
tried, and a good deal has been learned by 
whole it is 


the failure of others, On the 


probable that nothing has been lost by the 
delay, if the work is now pushed ahead as 
fast as is practicable. Patriotic citizens will 
rejoice when the American navy is once more 
respectable. 

a — 

The following officers were elected by the 
National Association of Stationary Engineers, 
at their Milwaukee mecting : President, R. 
O. Smith, of New York; Vice-President, 
John Fehrenbatch, of Cincinnati; Secretary, 
J. R. Moore, of Conductor, 

— Edge, of 
Bailey, of Omaha. 


Minneapolis ; 
Atlanta ; 
The association did some 


Doorkeeper, —— 


good work in the way of revising the con 
stitution, and other work that came before 
it. The next meeting of the association will 
be held at Detroit. 

Altogether, the meeting at Milwaukee was 
a very successful one in every respect; it de 
National 


in a flourishing condition 


monstrated that the Association is 
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494, In 
times compelled to show, besides the view of 


working drawings we are some 


the cylindrical surface given in Fig. 874 (59th 
paper) another view of the same surface, such 
Fig. The 
given in this latter figure represents the ap- 
when 


as is shown 4n 377. projecuion 


pearance of the cylindrical surface 


viewed in a direction as indicated by arrow 2. 
In Fig. 877 the of 
ce, d, 5e 6e represents the vertical projection 
of the curve in which the given cutting plane 
But the 


vertical projection of such an intersection can 


circumference the circl 


intersects the cylindrical surface. 


only be a circumference of a circular in par 
ticular cases, because the form of the vertical 
projection of the curve will depend on the 
relative position of the given cutting plane, 
and the relative position of the axis of the 
cylinder to the planes of projection ; 
we have the following three cases. 
495. When the axis of the cylindrical sur- 
face with a circular base stands perpendicular 
to the horizontal plane of projection, and 
the given cutting plane also stands perpen 
dicular to the plane, but forming 
an angle of 45 degrees with the horizontal 


same 


the curve of intersection on the plane CD, |if the given cutting plane makes an angle | in the point 4, ; through 1) draw ¢ 


and consequently in Fig. 877, will be the 
circumference of a circle. 

In this case the trace d e (Fig. 874) of the 
viven cutting plane will form an angle of 45 
degrees with the ground line A B. 


496. When the axis of the cylinder with a | 


circular base stands perpendicular to the hor 
izontal plane of projection, and the given 
cutting plane also stands perpendicular to 
the same plane, forming an angle /ess than 
45 degrees with the horizontal plane of pro 
jection, then the vertical projection of the 
curve of intersection on the plane CD, and 
consequently in Fig. 877, will be an_ ellipse 
whose major axis is equal to. the diameter of 
the cylinder, and its minor axis less than the 
same diameter. In_ this the d 
(Fig. 374) of the given cutting plane will 


case trace 
form an angle less than 45 degrees with the 
ground line A B. 

497. When the axis of a cylinder witha 
circular base stands perpendicular to the bor 
izontal plane of projection, aud the given 
cutting plane stands perpendicular to the 
same plane, forming an angle greater than 
45 degrees the plane of 
projection, then the vertical projection of the 


with horizontal 
curve of intersection on the plane CD, and 
consequently in Fig. 3877, will be an ellipse 
whose minor axis is equal to the diameter of 
the cylinder, and its major axis greater than 
the same diameter. 

198, In the first case, we do not need to 
find points in the vertical projection of the 
curve shown in Fig. 877; all we need to do 
is to find the correct position of the center of 
the circle, and then describe the circumfer 
ence. But the 
find points in the curve, hence the following 


in last two we must 


Cases 


problem, which will cover both cases. 
PROBLEM 78a, 


To find the vertical projection of the inter 


section made by a plane with a eylindrical 
surface, 

Let b, ey 5a 6a, Fig. 375, be the horizontal, 
and bb, ¢ ¢,, Fig. 374, the vertical projection 
of a cylindrical surface whose axis is perpen 
dicular to the horizontal plane of projection, 
This cylindrical surface is intersected by a 
given plane which stands perpendicular to 
the vertical plane of projection, and inclined 
the horizontal any 
angle. It is required to find on the plane ( 
D the projection of the curve in which the 


towards one to given 


plane intersects the cylindrical surface, so as 
to obtain a view as is shown in Fig. 377. 

In order to obtain the projection given in 
Fig. 8377 we assume, as explained in Art, 899, 
that the cylinder is first projected onthe plane 
© D, this plane is then revolved around the 
until 
cides with the ground line A 7, after this, it 


axis represented by the point (@, it coin 


is revolved around the ground line A P until 


hence | 


AMERICAN 


it coincides with the plane of the paper, so as 
to bring the outline of the cylinder or its pro- 
C PD into full 
This being understood, we proceed and find 
the required projection of the curve in the 


jection on the plane view. 


following manner : 
In Fig. 
Through the points ¢ and 4) (Fig. 874) draw 


ore 


377 draw the center line c, dg. 
horizontal lines, cutting the line¢, 4, in the 
points ¢, and 4,. Also through the points of 
division 14, 34, 56, 7b and 94, draw horizontal 
lines, and let these extend a little beyond the 
Make the length of the line 


377) equal to the length of the line 


center line ¢, dy. 
le 2c (Fig. 

la 2a (Fig. 
to 5a 6a, and so on; the middle point of each 
must lie on 


375); 3¢ 4e equal to 38a 4a; 5e 6e equal 
one of the lines 1¢ 2¢, 3¢ 4¢, ete., 
Through the points 4,, 
Dy iC. 


wl, 
which are extremities of the lines 1¢ 2¢, 


the center line ¢, dy. 


3¢, 


c,, and also through the points 1¢, 
eltc., 
3¢ 4c,ete., draw a curve ; this curve will be the 
vertical projection of the intersection made 
by the given plane with the cylindrical sur 
face. 

If the given cutting plane de makes an 
angle of 45 degrees with the horizontal plane 
of projection, the distance between the points 
ce, and 6,, in Fig. 877, will be equal to the di- 
jameter of the cylinder; if the given cutting 
| plane makes an angle less than 45 degrees 

with the horizontal plane of projection, the 
distance between points ¢, and 4, will be less 
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From any point, as 2 (Fig. 379), as a center, 


taken on the line 44 4a, that is, the center line | 


4h 4d prolonged, describe a circle whose di- 
ameter is equal to the diameter of the given 
cylinder. Draw the diameter }, c, perpendicu- 
lar tothe center 4b 4a and divide the 
semi-circle 6, 4a ¢, in any number of equal 


line 


parts, say eight ; through the points of divis- 
ion draw vertical lines inter- 
secting the base 4, c, (Fig. 378) in the points 
1d, 2d, 3d, etc., and also intersecting the line 
b, 
Prolong the base }, ¢, towards ¢c, (Fig. 380); 


lu, 2a, 3a, ete., 


3 


4cin the points 14, 24, ete. 
from any point 4, on this line lay off a point 


c, ; the distance between the points 6, and ¢, 
must be equal to the length of the semi- 
circumference 4, 4a ¢, (Fig. 379). This dis- 
tance should be found by calculation, thus : 
Multiply the diameter }, ¢, by 3.1416, and 
divide the product by 2; the quotient will be 
be 


for instance, the diameter ), ¢c, is equal to 380 


the distance between the points 4, and c,. 


inches, then the distance from 4, toe, will be 
equal to 
3.1416 XK 380 


‘ 47.124 


Divide 
the line 4, ¢, into the same number of equal 


or very nearly equal to 474 inches. 


parts as spaced off in the semi-circumference 
b, 4a ey, and through the points of division 
le, 2 ete., draw vertical lines. Through 


2e, 8e, 


the point 4 (Fig. 878) draw a_ horizontal line, 
plane projection, the vertical projection of | than the diameter of the cylinder ; and lastly, | cutting the vertical line through 4, (Fig. 880) 
’ 


horizon- 











Cs 

















greater than 45 degrees with the horizontal 
plane of projection, the distance between the 
pointse, and 4, will be greater than the diame- 
ter of the cylinder. 

Directions.—Divide another sheet of draw- 
ing paperinto the same number of spaces as 
was done on previous sheets, and mark these 
spaces, Prob, 78, Prob. 74, ete. In the space 


marked Prob. 73 draw the vertical and hor 
izontal projection of a cylindrical surface, 
The 


that is the trace of the given cutting 


such as is shown in Figs. 874 and 875. 
line de, 
plane, is to make an angle of 80 degrees with 
A B. The length of the 
element ¢ ¢, is to be 42 inches, diameter of 
Find the true form 
of the curve of intersection as shown in Fig 


376; 


the ground line 


the cylinder 36 inches. 


and also the vertical projection as shown 
svi 


in Fig. 877. Use 4 inch scale. 


PROBLEM 74, 

499, 1h velopine nt of cylindrica! SUPFUCE &. 

Letbbec, andecbfg, Fig. 878, be the ver 
tical projection (or elevation) of two cylindri 
cal surfaces with circular bases meeting each 
other in a plane, as shown. The dimensions 
of one surface are equal to those of the other. 
It is required to find the development of these 
surfaces, 

Under the given conditions the develop 
ment of one cylindrical surface will be equal 
to that of the other. 
construction we shall only tind the develop 


IHlence in the following 


ment of the cylindrical surface 6), ¢ ¢ 


8° 


fe § 


Fig. 380. 


e 


tal line, cutting the vertical through le in 
point 1. — In a similar manner draw horizon- 
tal lines through the points 2, 34, 44, 5, 6b, 7b 
and ¢, cutting the verticals drawn through the 
points 2e, 8e, 4e, 5e, 6e, Teand ¢;, in the points 
2, 3, 4, 5, 6, 7 and c, Join the 

1, 2, 3, 4, 5, 6, Tand ¢, by acurve. 
surface bounded by the 


respectively. 
points b,, 
The 


this curve, 


straight lines 0, b,, 4, ¢, and c, ¢, will be the | 


development of one-half of the cylindrical 
surface ; theother half is found in the same 
manner, and will be exactly equal to the de- 
velopment already found. Of 


curve in the half development not shown will 


course 


commence at the point ¢;, and gradually ap- | 


proach the horizontal line 4, ¢, prolonged, 
making the length of the last clement, which 
corresponds to the element 4, ,, equal to the 
length of b, 0,. 

The method for finding the development 


of a right cylindrical surface with circular 


base has been explained, also the reason for 
finding the length of the line 4, ¢, (Fig. 880) 
by calculation given in Problem 58, 

The points ?,, la, 2a, ete. (Fig. 379), repre 
sent the horizontal projection of elements in 
the cylindrical surface, the lines } 4,, 10 1d, 
24 2d, etc., represeni vertical projections of the 
same elements ; that is to say, the point 4, and 
the line 4, are the horizontal and vertical pro- 
jections of one and the same element ; the 
point la and line 14 1d are the projections of 


another element, and so on. In Fig, 379, 
the ares b, la, la 2a, 2a 38a, ete., repre- 
sent the true distances between the ele- 


ments ; in Fig. 378, the length of the lines } 
b,, 16 Id, 26 2d, ete., represent the true lengths 
of In rolling a right cylinder 
along a flat surface the extremities 6 , 1d, 2d, 
etc, of the elements fall in a straight line; in 
the case before us they all fallin the line 4, 
This must be obvious, from the fact that 
when aright cylinder is rolled alonga straight 


the elements. 


Ce 


surface, the cylinder will travel in a direction 


of a straight line; and furthermore, accord 





the | 





Octoser 6, 188° 


| ing to the definition of a right cylinder 
| Art. 299) the elements are, and conseque) 
its axis is, perpendicular to the bases, « 
}sequently any point in the base of 

| cylindrical surface, as 6, for instance, m 
| describe a straight line in rolling the cylin 
along a straight surface ; we therefore « 
clude that all the extremities /,, 1d, 2d, e1 
must fall, in the development, in one strai 
line. 
velopment by drawing the straight line 4, 
in Fig. 380. The points d,, le, 2¢, ete., plac 
at distances from each other equal to on 


the ares 2a, 


For this reason we commence the 


la 2a 38a or 8a 4a, represent || 
lower extremities of the elements in the d 
veloped surface ; the lines drawn through t! 
points 4,, le, 2¢, ete., whose lengths 4 
made respectively equal to the lengths of t] 
lines 6 b,, 1b 1d, 2b 2d, ete., as is plainly show 
by the horizontal lines 6 4;, 14—1, 2/—2, et 

will represent elements of the cylindrical su 
face in the development of the same; an 
consequently the curve drawn through up). 

extremities 4,, 1, 2, etc., of the elements, wil 
be one of the boundary lines of the develo, 
ment of the cylindrical surface as far as \ 
have shown it. 

The student may probably obtain a bett: 
idea of this problem by making a smal 
wooden cylinder, and cutting off a portion o 
it, as shown by the line d ¢ in Fig. 878. The: 
tightly cover the cylindrical surface with 
piece of paper, allowing the paper to exten: 
from the base }, c, to the upper surface + 
no more and no less. The circumference 0} 
the circle b, ¢,h 4a, Fig. 379, will be the hori 
zontal projection of the paper, and the out 
line 66, cc, (Fig. 378) will be its vertical 
projection. Now on the surface of this pape: 
draw sixteen straight lines ; these lines will o! 
, be 
cause any line not perpendicular to the basi 
The lines draw) 
)on the paper may be assumed to be elements 
| of the cylindrical surface. In the horizonta 
| projection, or in other wordsin the top view 
| Fig. 379, the ends of the elements can be sce) 
pa are represented by the points b,, la, 2v, 
etc. 

Fig. 878, the lines drawn on the paper wil! 
appear as represented by the lines bb, 14 10, 
2b 2d, ete. If we now spread out the piece of 
paper and lay it on a straight surface, on 
which the development has been drawn, so that 
the bottom edge of the paper will coincid 
with the line 6, ¢,, then the curved bound 
ary line of the paper will coincide with thi 


course be perpendicular to the base 4, ¢ 


cannot be a straight line. 





In the elevation or vertical projection 





curve 4, cs, and the elements represented b) 
the lines drawn on the piece of paper wil! 
coincide with the lines drawn through th: 
points b,, le, 2 


» wl, 


etc. ; thus showing plainly 
that the curved line drawn through the ex 
| tremities 5, 1, 2, etc., 


of the elements must 


be one of the boundary lines in the develop 


Of cours 
only one-half of the paper will cover the di 
velopment shown in Fig. 880, the other hal! 
of the paper will extend beyond the line ce, ¢ 
Directions.—In space marked Problem 74 


|ment of the cylindrical surface. 


|draw the vertical and horizontal projection 
of a cylindrical surface 29 inches in diamete? 
its longest clement 33 inches, and the shortes 
element 12 inches. Find one-half of 
Use 4-inch scale. 


its dk 
velopment. 


a a 
A correspondent of the London Times 

| writing on the subject of the daily race be 

tween the two fast English trains, says : 


There is one point of which I have seen no 
notice taken—the increased wear and tear. 
mentally and bodily, of the driver and stoke: 


on these special trains. A friend of on 
of the drivers told me that he saw a 
marked effect on his apparent health. Thi 


driver told him his anxiety was greatly in 


creased. On one occasion his stoker, ‘wlhx 
had gone along the engine to oil a valve 


became paralyzed with fear, so that he could 
not move forward or backward. The drive 
had to leave his place and follow his stoke: 
and seize his hand, and so they regained the 
standing place. The distances run are si 
great and the pace so rapid that any oiling 
ete., is done with increased risk. The fore: 
of the wind is so great that when the stoke) 
creeps along the footplate alongside of thi 
engine he has to hold on by the rail lik: 
grim death, and has been carried off his feet 


Ste 


One hundred and twenty-two passenge1 


trains leave the -Grand Central depot, at New 
York, daily. 
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Waterhouse Instantaneous Auto- 
matic Regulator. 


The 
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directly with the resistance of the lamp line, 
producing self-regulation and maintaining on 


| the lamp line the standard current, whether 


We present with this, engravings represent- 
ji) g this regulator, for which patents have 
been allowed to Addison Waterhouse, and 

signed by him to the Waterhouse Electric 

d Manufacturing Co., Hartford, Conn. 

jousands of machine shops and factories 
throughout the country will in the next few 
\oars adopt the electric light as an illuminant, 
for they find that a well-lighted shop increases 
production. In many of these factories the 

wer is unsteady, and it will be found de- 

rable to belt to the line shaft and operate a 


one lamp or the full number are burning. By 
this method, as the lamps are cut out the 
current is reduced in the dynamo, even to the 
fraction of an ampere, and it is apparent 
that one light on the Waterhouse dynamos 
cun be maintained for any length of time 
without producing more than the standard 
current. 

The automatic regulator is furnished with 
small and large plants of the Waterhouse 
system, from three lights up, and is applied 
to the dynamo represented in the large figure, 
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-) 


by the pyrometer. This amount of superheat | pressure is 15.04 cubic feet. The mean press 


was found sufficient to prevent the formation 
of water within the cylinder ; that isto say, it 
supplied sufficient heat for the condensation 
due to work, and for the condensation due to 
external radiation. Under these circumstan 
ces the amount of steam used by the engine 
would be the same as that calculated from 
the piston displacement ; and if the steam 
were superheated by the products of com 
bustion, the saving in fuel by the use of a 
superheater would be equal to the amount of 
coal burned in generating the steam con 
densed for work and by external radiation. 
Sometimes the steam is superheated by a 


ure up to point of cut-off is 98.75 pounds per 
square inch, and the volume of a pound of 
steam at this pressure is 4.39 cubic feet. 


The work done by each pound of steam is 


the difference between final and initial vol 
umes (15.04 1.39 


144 times the mean pressure during expan 


10.65) multiplied by 


sion in pounds per square inch (47.6) or 


10.65 « 144 « 47.6 13,042 


foot-pounds ; and the units of heat required 
for this work are «ty Of the work, or 


23 249 

13,042 oa > cas - 
aia 95 British thermal units. 
tin 


The total heat above 32° Fahrenheit per 





namo to produce the light, and a regulator separate furnace, but the more usual method | pound of saturated steam at the terminal 


r the current is therefore of paramount im- 
tance. The Waterhouse regulator is de- 
“ned to compensate for any variation in 
eed, maintaining at all times the standard 
irrent on the line. The following deserip- | saeanand 
on will enable those not familiar with the | sation, a still greater saving will be effected | to prevent the condensation due to work, or 


ELEVENTH PAPER. 
ibject to understand the workings of the 1,156 + 95 
The temperature of superheat correspond 


=e is to place the superheater in the boiler fluc, | pressure, 26.7 pounds per square inch, is 1,156 


Notes on the Expansion of Steam. so that there is no fuel required for super-| British thermal units, and adding the heat 
heating. required for the work of expansion (95), the 
By Ricuarp H. Buen. If the superheating is carried beyond the) sum is the total heat above 32° Fahrenheit 
temperature required for preventing conden- | per pound of steam superheated sufticiently 


—because, in this case, the volume of the 1,251 British thermal units. 


eulator. steam will be sensibly increased, so that the 


In the small figure is represented a diagram | saturated steam, either in the steam space 
( the Waterhouse type of dynamo, with a| of a boiler or in a separate vessel or super 
closed circuit armature A. On the commu-| heater. The effect of superheating is to in- 
tator © are three brushes; a and } are the | crease the volume of the steam, if the pressure 
iain circuit brushes and ¢ the auxiliary lis maintained constant, to increase the press- | Sitable to increase the temperature of super 
rush. From the positive brush « the current lure at constant volume, or to increase both 
passes to the conductor around the field mag- | volume and pressure under suitable condi- 
cts F' to the resistance R. The current from | tions. In ordinary practice, steam is super- 
the auxiliary brush ¢ passes directly to the re-| heated at constant pressure, so that its tem- 
sistance R, leaving the field magnets out of | perature and volume are increased. 
circuit. The current from both circuits | Superheated steam has often been used in 
tield and local) joins at AR, and passes to the | the cylinders of steam engines, and consider- 
lamps, the current on the lamp line being the | able economy has generally resulted there- 
sumof the two. The amount of current inthe | from. In some cases the superheat has been 
field and local circuits is in proportion to the | so excessive as to dry up the oil in the cylin- 
resistance PR in each. | ders and produce cutting, and superheaters 
There is in every dynamo a point of maxi-| have frequently burned out, owing to faulty 
mum commutation on the armature, which | design. For some reason or other, perhaps 
changes with the resistance on the lamp line, | for causes similar to those just enumerated, 


| 
| Superheated steam is formed by heating 
weight of steam necessary to fill a given! ine to this total heat at terminal pressure is 
space will be less than before. But with) caleulated in the following manner : 
such experimental data as have been obtained Subtract 1,075 from the total heat above 32 
up to the present time, it does not seem de- | (1,251), and divide the difference by .4.805. 
To this quotient add 82, an 20, 103) times 
heat much beyond the temperature required | the 4th root of the pressure (26.7), or 
1,251 — 1,075 
4,805 
445° Fahrenheit. 
It is assumed that an additional superheat 


+ 32 -+ 20.408 x ‘4/ 26.7 








of 50° Fahrenheit will be sufticient to cover 
all losses by radiation, making the final tem- 





perature of superheat 495°, corresponding to 
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an amount of superheat equal to the differ- 
ence between the last) temperature and the 
temperature of saturated steam = at initial 
pressure (828 ), or 

105, 328 167° Fahrenheit. 


The amount of steam used hourly, caleu 





moving with the rotation (towards brush ¢) lated by piston displacement, and already 


when the resistance decreases, and back when determined in the case for unjacketed cylinder 
it increases. This affects the current in the | 
local and field circuits as follows: When 
livhts are turned out the line resistance is de 
creased and the maximum point moves for- 
ward and forces more current out of brush ¢ 
and less of brush a. This reduces the current 
in the field magnets and the E.M.F. (press- 
ure) in-the circuit, and consequently the power 


and saturated steam, is 3,828 pounds, and the 


effective horse-power, as determined for the 
}same case, is 150.6, so that the probable con 
| sumption of steam hourly per effective horse- 
| power for the present case, where the use of 
| superheated steam is supposed to prevent all 
losses from condensation due to the work of 
expansion and radiation, is 
3,328 


required to operate the dynamo. But the , 19 | 
ine ~~.) pounds ; 





current on the lamp line remains constant, be- | 
cause the local circuit is increased propor- representing a saving over the case in which 
j saturated steam was used in an unjacketed 
| cylinder of 


tional to the decrease of the field circuit. | 
The remaining lamps therefore retain their | 
full brilliancy, while the current cannot in- | 28 — 22.1 = 5.9 pounds, or 


crease and destroy the apparatus. Thus the | 


| 5.9 « 100 
| 
very tendency of the machine is to perfect | 
| 
| 
| 


99° | 


The general formulas and results for all 


26.7 per cent, 


regulation without the aid of a mechanism ; | 


but when to this is added thesimple regulator, | the cases, when superheated steam is used 


which makes the regulation instantaneous by | | will next be presented 
ap. 


. . | 
assisting the current to pass out at brush ¢ | 
A Memorial Engine. 


and opposing its passage around the field | 
magnets by way of brush a wher lights are —— 
cat out, and forcing it out at brush @ around | A recent issue of Jidustries contains cuts 
the field magnets by opposing its passing out | ind a description of an engine which is re 
at brush ¢ when lights are cut in, the efficien narkable in many respects, and is a very 
cy of the method can be appreciated. | ood example of adaptation to special re 

The regulator is iilustrated by the slide in : 
the small figure, which is controlled by a| THe Warkeriovuskt INSTANTANEOUS AUTOMATIC REGULATOR, 


| quirements, although as an engine for devel 
solenoid. Any tendency of the current to in-| would probably not prove very successful. 
| 
| 
| 
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oping power under ordinary circumstances it 


crease raises the slide, and the result is a de-| the use of superheated steam has been great- | for preventing condensation ; and the problem It is called the ‘Thomas Russell Memo 


crease of resistance in the local circuit and an | ly restricted, and one of the most economical | presented for consideration in this discussion rial” steam engine, and was built to the 
increase of the resistance in the field circuit. | methods of using steam for power has been | is the manner of determining the aforesaid designs of Professor Jamieson, by Hall, Rus 
More current will therefore flow through the 
local circuit and less through the field circuit. | may be partly on account of prejudice, and | it being supposed that the expansion takes | the Glasgow and West of Scotland Tech- 
nical College, by Mrs, Russell, widow of the 


generally overlooked by steam users. This | temperature for the assumed cases of cut-off, | sell & Co., of Aberdeen, and presented to 


The generating capacity of the dynamo is| partly from ignorance, for the most extrava- |) place in the same manner as was assumed in 
gant notions about superheated steam seem | the first’ problem—the unjacketed cylinder | late well-known mechanical engineer, John 


instantly reduced, and any tendency to pro- | 
Russell, who died about two years since, 


duce a current above the standard is over- 
come. Should the tendency of the current 
be to decrease, say by a reduction of the 


to prevail among persons who are otherwise | with saturated steam—so that the mean press 
well informed. As long ago as 1859, super-| ures, power, and steam calculated by piston The engine is arranged to work (1) asa 


| heaters were placed in several English displacement, will be the same as in_the first | non condensing, (2) as a jet condensing, and 


steamers, with the result of saving between | Case, 1(3)" as’ ‘a surface condensing engine; te 
In explaining the manner of finding the | bed of the engine being in the form of 
temperature of superheat required, under the | acomparatively large box, which contains the 


speed of ‘the armature, the slide lowers, in- 


creasing the resistance in the local, and re-| 25 and 40 per cent. of coal, the records being 
ducing it in the tield circuit. More current | taken from the logs of several voyages. 
The experiments of Mr. George Basil Dix- assumed conditions, one example will be condensers and air pumps. The only. state 


will then flow around the field magnets and | 
ment we find in the deseription by our con 


less out on the local circuit. The generating | well, using a cylinder pyrometer which in- | worked out in detail, as was done in previous 
dicated variations of temperature during each cases, and then the analytical formulas will | temporary, to indicate the size of the engine, 
is that’ steam is supplied to it by a 2-inch 


capacity of the dynamo will therefore increase, 
to maintain the current at standard. It} stroke of the engine, showed that for every be presented—the case chosen for illustration 
should be stated that the use of resistance for | initial pressure and point of cut-off there was being, as before, that in which the apparent | pipe, and it is intended to work at an initial 
balancing the field and local circuits is aja definite amount of superheat which could | cut-off is 4, and real cut-off .274 pressure of 100 pounds, 

The terminal pressure of steam is the pro 


small amount compared to that used by the | be employed without injury to the cylinder The main slide valve has two expansion 


lamps, and is not interposed, as can be seen, |and without dangerof burning the oil. When duct of the pressure at point of cut-off (97.5) valves fitted to its back face, which may be 


for the purpose of compensating for lamps] the steam was superheated to the proper de- multiplied by the cut-off (.274), or separately adjusted to cut off at any desired 
gree, the temperature of the cylinder was 97.5 x .274 26.7 pounds per square inch, | point between 10 and 70 per cent, of | the 


The volume of a pound of steam at this’ stroke, By this arrangement the steam_may 


turned off. 
The Waterhouse regulator varies the E,M,F | constant throughout the stroke, as indicated 














































































be cut off at half stroke in one end of the 
cylinder, while at the other end the point of 
cut-off may be varied at will while running, 
and successive indicator diagrams taken, at 
jay. Sie 


the cut-off can be made equal at each end of 


Band so on up to .7of the stroke ; or 


the cylinder. 

There is a link motion which is fitted with 
a counterbalance weight, to facilitate easy 
reversal and handling, and to enable diagrams 
to be taken, showing the effects of different 
positions of the link. 

The 
main and expansion or cut-off valves are sé 


eccentrics which give motion to the 


arranged that the ‘‘angle of advance” can 
be changed at pleasure to show the effects 
upon steam distribution. 

The cylinder is steam-jacketed all round, 
including the heads, all three jackets being 
supplied with steam from the main steam 
pipe. 

By means of 
each jacket, and fitted with cocks, the water 
the 


jackets, and flows into a small measuring 


drain pipes leading from 


of condensation can be drawn from 


tank, so that its exact weight can be ascer 
tained. 

Two plates are fitted to the inside of each 
cylinder head, and secured in place by screws, 
30 arranged that one or both plates may be 
removed from either or both heads, the effect 
being to increase the clearance spaces from 
10 per cent. of the piston displacement to 
15 per cent. with one plate removed, or 20 
cent, the 
object being to afford means of demonstrat- 


per with both plates removed ; 
ing the effect of different amounts of clear- 
ance. 

The piston is fitted with ramsbottom cast 
iron rings. 
form, and the upper faces of the guides are 
graduated in tenths of the stroke, so that the 
position of the piston can be ascertained at a | 
glance, when re-setting valves, or for inspec 
tion of the relative positions of the valves | 
and other moving parts. 

The fly-wheel is 4 6” diameter, and in one 
of thearms is a sliding weight, which may be 
moved to any desired position on the arm by 
means of a screw, so that the balance of the 
wheel may be disturbed to show the effects 
of want of On 
fixed a brake used for determining the horse 


balance. this fly-wheel is 
power by brake tests. 

By means of a four-way valve the exhaust 
steam can be turned into either of the con- 
densers (surface or jet), or it can be turned 
The 
tubes of 


into the atmosphere. water which cir 
culates through the 


condenser is taken from the municipal supply 


the surface 


The crosshead is of the slipper | 
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LETTERS FROM PRACTICAL MEN. 


A Device for the Lathe, 
Machinist : 
number of articles 


Editor American 


I have read a 


valuable paper in regard to setting a lathe to 


turn straight, etc. I have devised a small 
tool for the purpose, which will do all it is 
I enclose sketch of the 
It consists of a screw (a) which has 16 
The end (a) is divided into 
8 equal parts, so that one revolution moves 


intended to do, and 
same. 
threads per inch. 


the screw 3 


jy, one-half 3's’. one-quarter 4", 


one-eighth The piece (d) is tapped to 
slotted 


closed on screw to take up any lost motion 


receive the screw, and is also and 
(>) is a sleeve screwed fast to 
This 
By placing (d) in the 
tool post the same as a turning tool, and using 


there may be ; 


(7) with one screw. sleeve has one 


mark only, ¢. ¢., Zero. 


point (¢) against the work, a lathe can be set 
to turn perfectly straight with this by turn- 
|ing a short distance on one end of the work, 
say 1; then set the tool at zero, and bring it 
to touch the work by moving the slide rest. 
Then turn the screw (a) back from the work 
say one-half turn, change the work on the 
centers end for end, move the carriage up to 
live center, and turn the screw (@)in until 
point (¢) will touch the work, and if the 
graduations come the same as at the other 





LANNY 











THE LATHE. 


A DEVICE FOR 


end the lathe will turn straight. If they do 
not come the same, the dead center must be 
moved until they do. It is used also for set- 
ting the lathe to turn taper. 

Supposing a piece is to be turned with a 
taper of 4’ to the foot. Take any part of the 
piece which has been turned straight (or 
parallel), and mark upon it two points 12” 
then, by bringing the point of the 
contact first with one of these 
points, and then with the other, and adjust- 
ing the dead center, it can be determined 


apart ; 
screw (¢) in 


when the lathe is set to the right taper, which 





and passes through a meter, 


Specially constructed thermometers are 


provided, by which the temperature of the 


condensing water, as it enters and as it leaves 
the condensers, can be accurately determined, 
In the the the 
steam on and when exhausting | 
The 
bulb and tube, fixed 


same Way temperature of 


admission 


can be observed. thermometer used 


consists of a mercurial 





into a brass tube, which is partly filled with 
oil, and fitted with an india-rubber stopper. | 
The brass tubes are screwed permanently into | 
their positions and are not removed, the | 
thermometers being placed inside of them only | 
when temperatures are to be ascertained, | 
There is a specially constructed combination 
revolution counter and speed indicator, driven 
by a belt from a collar on the crank-shaft, 
and so placed as to be easily seen from the 
working levers. 

All bright parts of the engine have been | 
electroplated with nickel, and no pains spared 
to make the workmanship the best, 

Altogether, the engine seemsadmirably de 
the will 


undoubtedly afford opportunity for studying 


signed for purpose intended, and 
the action of steam engines under varying | 


conditions much better than can be done in 
schools having but one engine, and that not 
built with special reference to the needs of 
students. It constitutes a very appropriate 
memorial for an engineer of whom. it is said 
that he took an especial interest in appren 
tices and students of engineering with whom 
he was thrown in contact And the example 
that 


well considered by others desirous of advan 


afforded by this gift is one could be 


cing the science of steam engineering, 


| turned back only one-half of the taper. The 


| fits of every kind, 


will be when one of the marked places is 4’’ 
further from the center line of the lathe than 
the other. Of course the screw must be 
tool can also be used in a great many ways 
for testing work, testing the tables of planers 
and shapers, and for many other purposes. 
Philadelphia, Pa. J.8S. R. 


An Extemporized High Pressure 
Gauge, 
Machinist : 


Kditor American 


In the machine shop which I took charge 
of several years ago was an old hydraulic 


in your 


MACHINIST 


ahead. This was done, and everything 
‘*moved off” very nicely, except there was 
no cushion on the up stroke of the pump. A 
piece of rubber fastened to the top head fixed 
this defect, but what would have been a con- 
venience before was a necessity now, viz., a 
pressure gauge. 
was too tight or loose it was easily told by 
the way the pump worked. 

My first idea was to put on a safety valve 
and run the weight out on the lever so the 
valve would be just kept from ‘‘ blowing,” 
but one of the shop boys offered a better 
scheme ; 
valve, that a piston be put in and a spring 
attached to the end of the lever. The 
scale was not at hand, and it was also thought 


he suggested, instead of using a 
scale 


that it would require too much movement of 
the leverto be practical, so, while hunting for 
something else, an old diaphragm steam gauge 
was found, which proved to be just the thing. 

The first thing now to be done was to find 
what weight had to be applied to the spring— 
or diaphragm, rather—to register a pound on 
the to do this I put the gauge ona 
pair of scales, so that whatever weight was 


gauge ; 


applied to the gauge would pass through its 
spring and also be weighed on the scales, 
The the 
registered the same, and very accurately too. 


result was that gauge and _ scales 
I had all the data now that was required to 
complete the combination, so nothing was 
left to be done but to apply practically, 
what theory had suggested. This was done 
as follows: a tee was put in the pipe leading 
from the pump to the cylinder of the press, 
with its branch up ; into this was screwed a 
short piece of brass having a .19"’ hole through 
it, and threaded at the top end to fit the 
gauge. Before putting on the gauge, a nice- 
ly fitted piston was inserted in this brass 
nipple, which projected up to the spring in 
A small hole was drilled above 
the piston to carry off what water might leak 
by it. 
28.27" 


spring of the gauge was .02835" or as nearly 


the gauge. 


The area of the ram in the press was 
and the area of piston acting on the 


as could be made, the ratio of areas of cylin- 
ders was as 1 is to 1,000. So when 15 Ibs. 
was shown on the gauge, the pressure on the 
ram was 15,000 Ibs. 

The pressure per square inch was not taken 
into account at all. The small piston was 
solid, leaked considerably when the 
pressure got up well in the thousands, but 
some heavy oil was put below the piston, 
which stopped it very effectually. The whole 
rig is a complete success, and has paid for it- 


and 


self several times over, the whole cost coming 
inside of ten dollars, C. O, SINE. 


Measuring Screws, 

Editor American Machinist : 

After reading carefully the paper on screw 
measurements by ‘‘ Jarno,” I would like to 
say a few words in regard to the same sub- 
ject. I noticed also the paper written by 
Fred J. Miller previously, and would say 
that the method described by him, using ball 
points, is not a sure way to measure screws, 
even by comparison with standard, unless the 
angles of threads are absolutely alike in both 


screws. The method shown by Jarno (Fig. 


With hand-power, if the fit | 
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| 


| especial prominence to the necessity for 
|curing the exact angle in the thread, 
necessary condition to accurate measuren 
|of sizes, and with this condition secure: 

| cannot see why any one accustomed to 

| crometer measurements should not be abl 
measure screws with a considerable degre: 
accuracy in that way ; in fact, with almosi 
not quite as much accuracy as ordinary cy] 
drical work can be measured by the micro; 
eter. Furthermore, it would seem th 
any inaccuracy of angle or shape of thri 
would be as fatal to accurate measurement 
diameter in the system described by “ Jarn: 
asin that described by myself ; because 
screw thread which varies from the corre: 
angle can be of the right diameter in on 
place only ; if it be just the right size at th 
middle of the height of the thread, and th 
angle in the thread varies from the correct 
one, it will be too large or too small at th 
top ; and if too large at the top, it will be too 
small at the bottom, and vice versa. It is 
evident that the ‘‘ nibs” used in the system 
described by ‘‘ Jarno” can never touch ex 
cept at the top or bottom of a thread, unless 
that thread is of precisely the right angle. If 
the angle of the thread measured be less 
than 60° the nibs will touch at the top of th 
thread only, and the reading would indicate 
the right size, when in fact the screw would 
be too small, except just at the top of the 
threads. On the other hand, if the angle be 
more than 60° the nibs will touch at the bot 
tom of the threads only, and when the right 
size is indicated the screw will in reality be 
too small, except just at the bottom of the 
thread. I do not mention this because | 
think it need be any serious objection to that 
system, but merely to show that if errors of 
angle or shape of thread enter into the ques- 
tion, neither system will give correct results. 
And it seems to me that if error arises from 
that cause, it would be less with the ball con 
tact pieces than with the others, for the reason 
that the balls will always come in contact 
with the threads at some distance from either 
the top or bottom, and may come in contact 
midway of the height of the thread, which 
the nibs can never do unless the angle is just 
right ; and if the thread varies from the cor- 
rect angle it is evident that the maximum 
variation from correct size will be less, the 
nearer the point of contact of the measuring 
surfaces comes to the center of the height of 
the thread. 

It would appear from this, that either sys- 
tem of measurement requires, as a necessary 
condition to the securing of accurate results, 
correct angle of thread ; or, in other words, 
the tool with which the threading is done 
must be of precisely the right form, and set 
correctly in the lathe. In practice it seems 
to me that this point is hardly less important 
than the measurement of sizes. But there is 
this important difference in the two systems, 
the one is capable of determining sizes only 
by comparison with something else which is 
right; while the other de- 
termines absolute sizes, without reference to 


assumed to be 


any other screw. 

As to the point raised by G. E. W., regard 
ing the measurement of screws having odd or 
even numbers of threads, he has evidently 





3) is one that has been used by me for a long 
time, and is practically correct, but not theo- 





press which was used fora great variety of 


purposes. And by the way, I do not know 


of a greater convenience ina jobbing shop 


than a ‘* squeezer” for crank-pins and tight 


The press in question was 


used principally in pressing on small car 
wheels and pressing them off again when | 


worn out, The only objection to the press 


| was that it had to be worked by hand, requir 


ing three or four men, where one could do 
This had 
often been spoken of, but never materialized 
until one day I found an old Westinghouse 
air pump which came ina lot of locomotive 
scrap. 


more work with a power pump. 


That was all right, for anything I 


could see, for the purpose I wanted it. I sent 


it to the shop, took the air cylinder off and 
reduced the piston-rod as much as the hole in 


it would allow, bushed the e@lands to fit the | 


rod, then set it over the old press pump, | 
Which had been divested of all its old hand 


power paraphernalia, All that was required 


now was to make steam connections and vo 


retically, as my friend *‘ Jarno” has explained 
The 
imperfection, however, is less than one ten 


in his paper published by you Sept, 22. 


thousandth of an inch ina one-inch screw, | 
eight pitch, therefore we do not notice it in 
practice. With the addition of 
screw measurements measured at the pitch 


a table of | 


| 

i 

line, we are enabled to set the caliper to any | 
regular size tap or screw, same as we set our | 
vernier to flat surfaces, | 
| 

| 

| 

| 


common measure 


Jarno” says: ‘‘A thread A comes exactly 
opposite a space B in any screw having an 
odd number of threads, as one, three, five, 
etc.” [think he certainly overlooked that 
point when specifying odd numbers of threads 
only, as if even numbers, as two, four, six 
threads to the inch be considered, the thread 
A would be opposite the space B at the center 
well; if 


| 


line as not, we should be limited 


| very much in measuring screws. 


Providence, R. I. G. E. W. 


In my article referred to above, I gave 


misunderstood ‘ Jarno,” whose statement, 


when understood, is seen to be right. By a 
having odd numbers of threads, as 


“é 


screw 


| one thread, three threads, five threads and so 


the 
of threads cut on the screw 


on,” ‘‘ Jarno” number 
, hot the number 
of threads to the inch. There is an important 
difference between the two. In other words, 
single-threaded triple- 
threaded screws, quintuple-threaded screws, 
on. It is 


means absolute 


he means screws, 


that, in all such 
screws, a thread comes opposite a space, 


and so evident 
which is not the case with those having an 
even number of threads, asdouble, quadruple, 
sextuple-threaded screws, and so on, 


FreD J. MILLER. 
<--> 


On one of our prominent railroads it has 
been decided to take out all the inside lap of 
the valves in some of the large passenger en- 
gines. This no doubt would give good re 
sults if the engines had simply to haul 
passenger trains over a level road, but since 
these engines have to haul heavy trains over 
steep grades, it seems to us that the desired 
speed will not be obtained, 
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A Fine Level. 
We recently mentioned some fine levels in 
se in the machine shop of the Bridgeport 
lachine Tool Works, which had 
en made from designs published in these 


some of 


jlumns. 

Our present illustration shows the construc- 
on of one, which is of their own design, and 
sa very fine tool. 

It will be seen that 
ther horizontal or vertical surfaces, the two 


it can be applied to 
ices of the triangular frame being made pre- 
isely square for that purpose. 

The construction is made plain by the en- 
raving, it being necessary to say only that 
is made entirely of brass, and very finely 
nished. 
The level 
raduated upon its surface, the graduations 
iaving a value of .001” in about 14 Our 
llustration is about half size. 


excellent quality, 


glass is of 


ns ~~ _ 


Shall We Trade With South America? 


Consul Bacon furnishes some interesting 
figures, suggestive of the possibilities of trade 
between the United States and South America. 


Mhese possibilities are great, 
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* Journeymen” as Wage Adjusters. 
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| for travel, and the general habit of travel and | tl 


change, are greater. re) 


By Frank H. RICHARDS. 


The additional opportunities for satisfactory | st 


occupation and advancement that come with | d 


Vital questions have generally two or more 
sides, and truth and justice seem most to pre- 
vail when all the sides are fairly and strongly 
presented to popular consideration. We are 
too apt to neglect or forget one side or the 
other, and to fall into errors of thought and 
practice in consequence. An editorial in the 
AMERICAN MAcutntst, September 1, brings 
well to the front the neglected or forgotten 
side of an important topic. Undoubtedly 
we have not enough encouraged travel and 
change our mechanics. A 
course of travel, as part of the system of in- 
dustrial education, has entirely disappeared. 
I tind that the term ‘‘ journeyman” has lost 
its primary signification, even in current dic 
tionaries. The fact of a long, a too long, 
connection with one establishment, has been 
held at more than its proper value, and fre 
quent and numerous changes have been con- 


among young 


sidered a reproach, and held to be presump- it 
honey for itself, does a larger service for the | 
world of nature, in transporting the fructify- 1 
world over. 


tive evidence of worthlessness. 
Recognizing the fact that no one knows it 
all, that the operation of ‘* the survival of the 


of movement 
and skill to be acquired. 
peg is to be stuck into the hole nearest to it, 


able. 
place in life, and few find the place where a 
they can do their best, except after many 


miliar bearing 
to speak. 
chanic, free to 
knowledge and opportunity where he will, v 


localities. 
able that it is unpremeditated. 


ing pollen on its body as it goes. 


broader associations, commend the freedom. tl 


as much as do the knowledge a 


That the round o 


and stay there, even if it happens to be a rr 
square hole, is neither comfortable nor profit 


Many never seem to find their proper 0 


trials. a 
pecting too much of human nature to think 


But it is of a different, and perhaps less fa- 
of the subject, that I set out t 


The young and enterprising me-. | 


move around, and to seek | 


and exercising that freedom, performs an im- | 
portant function toward the trade at large, in | 
the matter of equalizing wages in different 


the less valu- | 
So the bee, as. t 


This work is none 


flies from flower to flower, in quest of , t 


That an equitable adjustment of wages is 


what 





ind rapidly increasing. The | 
is worthy of the 
Ameri- 
Consul 


subject 
serious attention of 
can manufacturers. 
Bacon says ° 

‘* First.— What this 
trade amount to annually, in 
and 


does 


what does it consist, 

what nations command it ? 
‘* Tt amounts annually (ex- 

ports and imports) in round 


$700 000,000. | 





numbers to 
The countries 
United States, consisting of 
the empire of Brazil, four 
European colonies, and fif- 
teen republics, 
over 40,000,000 people, and 
have an aggregate area of 
over 8,500,000 square miles ; 


south of the 


consist of 


a population almost equal, 
and an area double, that of | 
the United States. They are 
with few exceptions (Chili, 
the Argentine Confederation, 
Uruguay, a part of Para 
guay, and the lower southern 
part of Brazil) the 
tropical region, the tropic of 
Capricorn passing through 
San Paulo, renders 
them in climate, production, 
supply and demand, the re 
verse of the United States. 
Their principal products are 


within 





which 








sugar, coffee, cocoa, fibrous 


desirable all around need not be pointed out. 
| Totheemploye it means an advance of wages, 
because it will generally mean the raising of 

















The highest price of commodities, labor, or 
anything else, usually determines the stand 
ard, 
day, we may say are never a gift, and do not. ¢ 
all for very lively gratitude. 
gument that prevails with the employer for 


Cc 


| family, nor the increasing cost of life’s neces- 





wages in localities where they rule too low. + 
journal the letter published in the AMERICAN 
MACHINIST of 


Wages, even the last added shilling a. ; 


The final ar 


an advance is not the growth of a man’s 


saries, but the simple 
fact that another em 
ployer is bidding for 
the at the ad 
vanced The 
advance may be of 
fered in a 
away; the workman, 
plodding along in his 


man 
rate. 


town far 





Some 


elucidate Chordal’s puzzle. 








~ 
4 


ey actually do not know the opportunities 
f our broad land, nor how to avail them 
‘Ives of them. only be kept 
Cut off 


1e supply of mature illiteracy and brutality, 


They can 
own by unchecked immigration. 


nd a young and restless portion will come 
ut from among them who will soon find out 
life offers them here, and leaven the 
we with hope and manliness. 

The equalization of wages is to the interest 
f the employer as well as the workman. If 
n employer is able to take advantage of the 


ignorance or the helplessness of the employe, 


nd keep his wages abnormally low, it is ex 


hat generally he will not do it; and the ex- 
ectation meets its proper disappointment. 
jut this gives the employer an unjust ad 
antage in competition with another, who 
ays the highest market price, and he should 
ve brought up to the standard, 

Interest and duty then combine to urge the 
oung mechanic to push out into the world 
o seek his fortune. His chances are better 
han if he fossilizes at home, and helping 
limself he will be helping all; but he should 
1ot forget that the same qualities win, the 


AT 
“Chordal’s Tap Puzzle.” 

A correspondent of the Huglish Mechanie 
md World of Seience (London) sent to that 
Aug. 4th, entitled as above, 
ind it was reprinted (the cut being repro 
luced), together with our Comments upon it. 
had 


discussion been going on in the 


columns of our contemporary upon similar 
matters, and the participants were invited to 


The letters of 
two of them, which we give below, appear in 
the Fnglish Mechanic of Sept. 7th. 

The tap must consist of litthe more than 
bare points, and must have been thrust hard 
into the nut whilst turning the reverse or 
left-hand way. The nut must have a triple, 
not a double thread—7. ¢.,if the tap has 
three grooves as shown. <Asto being a fit, or 
anything of the sort, don’t mention it! It 
must have been done by someone of exceed- 
ing ‘‘ cussedness ” for a wager, as no man in 
his senses would make such a tap with the 
idea of getting a profit out of its legitimate 
use. 

Tonee made a nut tapped with both a 
right and a left-handed thread, and a screw 
right-handed and another left-handed were 
cut to fit, and then half of each was planed 
away, and the two semi-cylinders put  to- 
gether formed a complete cylindrical screw, 
each half fitting into one of 
the threads of the nut. A 
turn of the nut moved cach 
semi-cylinder a whole thread, 
and so made them slide two 
threads on each other, or, as 
both were 14 threads to an 
inch, they moved relatively 
to each other one-seventh of 
an inch per turn of the nut. 





hard-woods, cochi 


and = im- 


plants, 
neal, dye-stuffs, 
mense herds and flocks, fur- 

hides and quantities of 


nishing countless 


which are necded 


States, 


greatly 
return for 


wool, all of 
United 
should 


by the and in 


which they receive the innumer 
able articles manufactured from cotton, iron, 
and hard 


mechanical implements, shoes, hats, watches, 


other metals, agricultural and 
and, as_ they have no factories of their own 
worth the name, the countless articles formed 
and fashioned in the United States by the 
skill and invention peculiar to that country, 
and also wheat, corn, flour, bacon, tobacco, 
kerosene oil, ete. 

‘This commercial reciprocity of trade, 
made so by the laws of nature, and so much 
needed between these tropical or quasi-tropi 
cal countries of South America, Mexico and 
Central America, United 
should, it seems, flow naturally between the 
monopolized by the 


and the States 


countries, and be 
On the contrary, strange to say, the 


two 
latter. 
reverse appears ; 
showing that only about one-tifth of the 
stated 
controlled by the 


commercial statistics in fact 
annual trade of these countries (as 
above, &700,000,000) is 
United States 
portant, the supplied imports to. these coun 


indeed, of that which is im 
tries, amounting annually to over $350,000, 
000, the United States supplies but little over 


one-seventh.”’ 





A FINE 


fittest’ in method and practice results differ 
ently in different localities, there is generally 
something forall to learn or to teach when they 
come into strange mechanical surroundings. 
Toward the general diffusion of knowledge 
and the promotion of skill a double good 
usually results from a change of situation. 
One who has momentum enough to keep him 
from dropping helplessly and hopelessly into 
one of life’s ruts, who is alert enough to col 
lect or acquire knowledge wherever he goes, 
will also be ready to carry and impart other 
knowledge, and so can help both himself and 
others. 

Travel and change of shop conditions, as a 
means to the acquisition of a broader know] 
edge, becomes more necessary continually, 
because some of the old means are being cut 
off. The shops are becoming more exclusive, 
It is not so easy to walk in and out of shops 
as a Visitor as it used to be. While some re 
strictive discipline seems necessary from the 
mere enlargement of establishments, it cuts 
off one condition which has helped to pro 
mote our national mechanical growth, Ameri 
cans, for another reason, should be the last 
mechanics 


to discourage the movement of 


over the land. The manufacturing centers 


are smaller, more numerous and more distant 


than in other countries, while the facilities 


LEVEL. 


narrow lot, may not know anything about 
it, or, married, and hampered by many ties, 
may be unable to avail himself of the offer ; 
but the young man pushing about finds the 
place where labor is in most demand, and 
takes advantage of it, and leaves a dimin 
ished labor supply and a rising tendency in 
the home labor market which more or 
benefits those who are tied there. 


less 


I advocate in what channels I can the home 
life as the true life forall the people. T would 
do all that I establishment 
and ownership of permanent homes by me 
But it happens that a 


can toward the 
chanics in general. 


house and lot in a small 


man Who owns a 
town, and is employed by a large concern 
which domineers the place, is more or less at 
its mercy in the matter of wages, and the 
changing element in the trade undoubtedly 
helps, in such a case, to maintain the general 
standard, 

The coal mining regionsof Pennsylvania, | 
suppose, hold labor under the lowest con 
ditions to be found in this country. The la 
borers there are foreigners, and sifted foreign 
ers at that. The ‘filthy savage of Central 
Europe” takes the place of the races which 
only a quarter of a century ago were doing 
been promoted, 


our drudgery, and have 


These foreigners are held down now because 


Would this do for a ‘‘ turn 

buckle” ” Whatever that 

may be T cannot imagine. 
J. K. P: 

If ‘*Ashford” will) trace two_ threads 
around a cylinder, one having twice the piteh 
of the other, and being right and left-handed 
respectively, he will find that they cross at 
three points corresponding to the three cut 
ting points of the tap in question. Hence, 
if these threads be cut inside a nut, the points 
of a tap such as described will run in either 
thread. I say ‘‘ points” advisedly, for though 
the tap may accurately fit the one thread it 
was made to cut, there can be no accurate fit 
inthe other one, and the feat would be im 
possible unless nearly all the thread was cut 
away in forming the tap, leaving only what 
I have described as ‘* points.” : 

A similar question has been asked in the 
Kk. OM. about cutting a left-hand thread 
with right-hand dies. This, too, can be done 
by taking dies which only touch at points, 
and forcing them to cut the particular thread 
(right, left, single, double, ete.) you may de 
sire, NEPHESH, 


that “7. he 
three 


It will be noticed 


must 


Says 


there have been threads in the 
left-hand nut; but nevertheless there were 
just two, and no more, He should read Mr. 
Frank H. Richards’ explanation, in our issue 
of Aug. 18th. Reading this carefully will 
undoubtedly help him out of the trouble 
under which he now labors. 

Of course they use in’ England 
eall ‘* turn * but it is evident they 


are not generally known there by that name, 


What we 


buckles, 
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CR" Positively we will neither publish anything in 
our reading columns for pay or in consideration of come to grief by reason of the invention of a 


advertising patronage. 


their wares to our readers can do so as fully as they | 


choose in our advertising columns, 
opinions are not for sale. 
secure either subscribers or advertisers. 


CR Every correspondent, in order to insure atten 


tion, should give his full name and address, not for 


publication, but as a guarantee of good faith. 
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to advance, or hobby to ride. 
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chinists, engineers, 


specially interested in the occupations we represent, 


on subjects pertaining to machinery. 
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Those who wish to recomimend 


but our editorial | 


We give no premiums to 


inventors, draftsmen, and «all those 


AMERICAN 
The Inventor ys. The Trust. 


Occasionally the organizers of a trust do 


not find their way into the pockets of the 


people all plain sailing. True, they usuaily 


instance of a failure to do so once in a while. 


The inventive American mechanic sometimes 
| gets in the way of their success by devising a 
for the thing which 
The old adage declaring necessity 


has been 
| cornered. 
to be the mother of invention 
ever, and the operations of some of the trusts 
seem to be furnishing the maternal necessity, 
while the mind of the fertile and resourceful 
American performs the other necessary gener- 


ative functions. 
The the 
prices of jute bagging seems not unlikely to 


trust organized to ‘‘ regulate” 


substitute for jute bagging made of cotton 
waste, which it is claimed can be sold far be- 
low the cost of jute bagging, and will answer 
every purpose as a covering for cotton bales 
as well as that material. 

It is estimated that, if it answers the pur- 
pose, it will reduce the cost of baling the 
crop by $2,500,000; an item which is well 


| worth saving, and out of which we hope the 
originator of the idea may get a liberal share 
| for his services to the community. 

Cotton waste, the 
| machinist’s best friends, and it is to be hoped 
| that this new invention will not result in such 
| a demand for it as to place it out of his reach. 
| 
| 


however, is one of 


In this connection it is pertinent to remark, 
however, that a substitute for cotton waste 
‘for cleaning machinery has for some time 
| been used to some extent, and by many is 
| thought to answer as well. 

Perhaps increased cost of waste would 
operate as increased cost of jute bagging has 
done, and lead to the invention of still better 

| substitutes, and even if it did not, weimagine 
| most machinists and engineers would be con- 
tent to be just a shade less clean, if the neces- 
sity for being so was the result of a condition 


| trust, the existence of which had a direct 
tendency to increase the price of the overalls 
and shirts they are trying to keep clean. 
We suggest to those of our readers who are 
inclined to invent something, that they turn 
| their attention to the things which are made 
the subjects of trust operations, and thereby, 
if possible, not only make themselves wealthy, 
but place the community under everlasting 
| obligations to them ; and may every one who 
tries it succeed. 


5 be —- 
Worthless Patents. 





Only a small percentage of all the patents 
issued from the United States patent office 
| have any value, while many of them are so 
| palpably worthless that it seems a wonder 
| that they should ever have been thought to 
have had any value, One, and probably the 
| principal reason, for the appearance of so 
|}many ridiculously worthless patents is that 
so many alleged inventionsare made by those 
having little or no that to 
their inventions A man who | 
knows literally nothing about operating a 


knowledge of 
which relate. 
| locomotive engine is much more likely to set 
out in an attempt to improve it than the man 


| who is familiar with all the requirements, 
|Or with no practical knowledge of mechan- 
ics he will devise something purely mechani 
}cal in its nature. To him the matter looks 
| plain enough, but a mechanic would not 
In due 
| time he secures a patent for what every one 
who the matter 
He helps swell the 


| think twice before condemning it, 


knows anything about 
knows to be worthless. 
list that adorn the pages of the Offietal Ga- 
zette of the Patent office, and that is all that 
comes of it, except that it may help furnish 
la text from which some would-be-reformer 
| will rail at all patents and at the operations 
of all patent law. 

It might be supposed that a man working 
in a direction new to him would be kept from 





| glaring error by the advice of those familiar 
with the subject. 
the 


But curiously enough, this | 


is seldom case. Mechanics learn from 


‘get there,” but it is pleasant to record an | 


is as true as| 


MACHINIST 





|is almost certain to offend. Inventors, like 
other human beings, ask advice to have their 
schemes approved. 
| There is probably no way of abridging the 
| number of useless patents issued, except by 
increasing the difficulty of obtaining a pat- 
ent. This plan has been urged, but the 
In fact, 
the idea that serious harm comes from the 


|remedy is worse than the disease. 


multitude of patents issued rests on.a poor 
The patent office pays its own 
way, and if people want to contribute for the 
privilege of having their names_ recorded 
| there in connection with some worthless de- 
vice, who should object? 


foundation. 


—_—__+ >> _—__—_- 
To Try the Interstate Commerce Law. 


The great coal companies of the country 
have adopted their usual plan to enable them 
to make the customary fall advance in prices. 
That is, they have put, for the present at 
least, the individual operators at such a dis- 
advantage that they cannot compete with 
them in price, and so prevent the raise, which 
the individual operators say is uncalled for. 
The great companies are enabled to do this 
through controlling the railroads over which 
the coal is transported, and discriminating 
against the individual operators in the way of 
This discrimi- 
nation is said, in some instances at least, to 
But 
the individual operators propose to see what 
virtue there is in the Interstate Commerce 
law, by the terms of which discrimination of 
this kind is forbidden. In other words, they 
propose to fight forthe right, under that law, 
to market coal. The great companies raise 
the price of coal every fall, causing not only 
a good deal of suffering amongst small con- 
sumers, but frequently to the serious injury 
of manufacturers. Hence every fair-minded 
will wish the individual 
success in the fight, without much reference 
to their ultimate motives, or as to whether 
the advantage to the public will be more 
than temporary. It might be better to say 
that every fair-minded person will hope for 
the present discomfiture of the coal barons, 
notwithstanding there is no probability that 
it will be of long duration. If there is any 
virtue in the Interstate Commerce law here 
is acase where it ought to be made manifest 


charges for transportation. 


amount to as much as 75 cents per ton. 


person operators 


without delay. 
a 
Prof. Richard A. Proctor. 

It is with a feeling of profound regret that 
we record the death in this city, on the 12th 
of September, of the famous astronomer, 
Prof. Richard A. Proctor. 

Though he had for some years resided in 
this country, he was a native of England, 
12th, 1837. He 
graduated at Cambridge in 1860, and four 
years later began to take an active interest in 
He 


soon became prominent among astronomers, 


where he was born March 


mathematical and astronomical studies. 


and was «a prolific writer upon astronomical 
subjects, his earlier works being strictly sci- 
entific. . 

His subsequent works, of which there is 
quite a long list, are mostly of a popular 
character, and by his writings, and also by 
his many lectures delivered upon the subject, 
in this and other countries, he has done very 
much to popularize the science of astronomy, 
and make its principles understood and its 
grandeur appreciated by the masses of the 
people. 

His and have awakened 
many minds, and turned them in the direc- 
tion of scientific thought and investigation, 


books lectures 


thus widening the mental horizon of many 
who had scarcely glanced at scientific work 
before. To accomplish this is, it seems to 
us, worthy of the best efforts of the most 
scientitic of minds ; and in arousing the intel- 
lect, supplying scientitic knowledge, and sat- 
isfying a natural and wide-spread interest in 
astronomy, Prof. Proctor has accomplished 
a good work, 

One of the most notable acts of his life, 
perhaps, and one which illustrates his devo- 
tion to science, was his withdrawal from the 


church of which he was a communicant, 





pronouns to refrain from offering adverse 
advice insuch matters, for the reason that it 
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New York papers, in 1875—an act which y 
raused by his having become convinced | 
the authorities of that church that the vic 

he held upon scientific matters were inco 
patible with loyalty to the church. 

To a mind constituted as his was, it was 
course impossible to renounce and deny, 
even ignore, that which his studies had giv: 
him evidence was the truth, and he theref 
considered that the only possible course fi 
him, consistent with honesty and sincerit 
was to withdraw from the church. 

z =. = 

The reports of the operations of the rai 
roads during the last fiscal year are very e1 
couraging. It is reported that the railroad 
as a whole earned more money per mile 0: 
passenger traffic than in any year since 1884 
and also more on freights than in any yea 
since 1883. It is also stated that the late new 
mileage has been built so cheaply as to ma 
terially lessen the average cost of the whol 
system. Moreover, the new mileage is s 
lightly mortgaged as to sharply cut down th 
average of funded debt per mile, and th 
lower rate borne by recent bond issues makes 
a smart reduction in the average interest 
liability. The gratifying feature is the fact 
that the reports cover a period which em 
braces the first full year in which the Inter 
state Commerce law was in force. 


ES 
os 








Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither nume, correct initials nor loca- 
tion will be published. 


(487) T.J.H., Pittsburgh, Pa., asks : Will 
you please let me know if there are any other 
makers of telephone besides the Bell? I wish to get 
a list of them. .A.—Other telephones have been in- 
vented, but we think noothers are being regularly 
made in this country. 


(488) J. S., Camden, N. J., asks: Have 
there been any patents taken out on nut loeks to 
prevent nuts working loose, especially for use in 
holding the ends of rails together, and if so have 
the arrangements patented been successful in use? 
A,—There have been probably a hundred patents 
granted for the purpose named. Some of the de- 
vices it is claimed are quite successful. 

(4389) T. C., Brooklyn, N. Y., writes: I 
would be pleased to know how I can make a lacquer 
for polished brass, that is white in color, and which 
will take well and not change the color of the 
brass. A.—There are several ways of making such 
a lacquer, but the simplest and best is probably white 
shellac dissolved in alcohol. It should be ailowed 
to stand for some time before using, and should also 
be givenan opportunity to settle, only the clear 
liquid at the top being used. 

(440) G. H. W., Topeka, Kan., writes: 
We have had an argument in the shop as to the 
best method of applying joiners’ screw-clamps. 
That isto say, in applying the screw-clamps to any 
kind of work, should the handle of the serew near 
the openend of the clamp be on top or on the 
bottom ? A.—Tneoretically, the position of the 
handles of the screw-clamps, when applied to work, 
makes no difference ; the pressure on the work will 
be the same in all cases,so long as the power ap- 
plied to the handles is the same. Practically, the 
position of the handles is a matter of convenience. 


(441) S. M. R., Augusta, Ga., writes : 
My tank holds 1,000 gallous of acid. I am using a 
double-acting air pump whose cylinder holds one 
gallon. The pump makes 75 revolutions per minute ; 
am to raise the acid 75 feet. Please give me a 
rule for finding how long it will take to empty the 
tank. A.—Under the assumption tnat the cylinder 
fills every time, the pump during each revolution 
will take two gallons out of the tank. Since the 
pump makes75 revolutions per minute, it will take 
out of the tank 75 x 2 = 150 gallons per minute. 
The tank holds 1,000 gallons, therefore to find the 
time required to empty the tank, we have 


1000 ~ 
~ = 6§,66-+ minutes. 
150 


The height of 75 feet to which the acid has to be 
raised is not taken into account, because it bas 
nothing to do with the time required to empty the 
tank. Butif itis required to find the power nec- 
essary for doing this work, then this height would 
have to be taken into consideration. 

(442) W. R.S., Meridian, Miss., sends 
sketch of two drums; the one designated No. 1 
being 12 inches diameter, and having upon its axis 
a spur gear wheel 30 inches diameter, driven by a 
pinion 6 inches diameter; the pinion being driven 





which he announced in a letter to one of the 


by a crank having a radius of 18 inches. The drum 
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iesignated No. 2 is 8 inches diameter and at one | 
end of its axis there is a crank, having a radius | 







of 18 inches. He asks the following questions | 
revarding them: 1. How much more power | 
will I have with No. 1 than with No. 2, same | 


weight applied to each, say 100 pounds? A.— 
Ry the term power we assume that you mean to 
ack how much greater weight you can raise, re- 
gardless of its speed. When the drum No. 1 makes 
one revolution it will raise a weight attached to it | 
69, say 38 inches. The power applied to the 
ank will travel 113 inches at each revolution of 
e crank, and on account of the gearing will make 
5 revolutions while the drum makes one, so that 
e power wiil move 565 inches while the weight 
ves 38. You could therefore raise 565 + 38 x 100 
1,486 pounds, barring friction. When the drum 
No. 2 makes one revolution the weight will be 
raised 25.13, say 25 inches,and the crank being on 
1e same axis and of the same radius as the other 
ne, the power will move 113 inches while the 
weight moves 25 inches; you can therefore raise 
with No. 2,113 + 25 x 100 = 452 pounds, barring fric- 
tion. The effect of friction will be to modify the 
proportion somewhat, because it will be less in the 
case of No. 2thanin No.1. 2. If I fasten a rope to 
No. 1, passing through two blocks, with three 8- 
inch sheaves in each block, how much more can I 
lift than with No. 2, having same number of blocks 
and five sheaves in each? A.—The size of the 
sheaves makes no difference, but if properly ar- 
ranged there will be twice as many parts of the 
rope passing from one block to the other as there 
ire Sheaves in the block, and thus arranged the 

block with three sheaves will increase the force 6 
times; the one with five sheaves will increase it 10 
times. You can consequently lift with No. 1 
{ a x 6 = 8,916 pounds, and with No. 2 you can lift 
i32 x 10 = 4,20 pounds, again as before, barring 
friction. 3. If I put a 36-inch pulley on, in place of 
the crank, and drive it with a 4-inch belt, will I 
have as much power as with two men working at 
the crank ? A.—For a short period of time it would 
probably be about an even thing if both raised the 
weight at the same speed, but for a longer time the 
belt would havethe advantage. These calculations 
are by no means the shortest which could be made, 
but are given this way to make plain the principle 
involved. 


+ 


(448) A. H.S., Chicago, Ill., asks: Please 
give me the rule used in testing steam boilers. Is 
the strain of a boiler the same when tested with 
hydrostatic pressure, as when tested with steam 
pressure ? 4.—All new boilers, and all boilers that 
have been extensively repaired, must be subjected 
to a hydrostatic pressure in excess of the highest 
working pressure, in order to test the tightness of 
the seams and rivets, the soundness of the plates 
and the structural strength of the boilers. Such 
tests must be repeated periodically during the life- 
time of the boiler. A test pressure equal to three 


times the working pressure was formerly held 
necessary by many authorities, but nowadays 


it is not considered prudent to subject marine 
boilers of the ordinary form to so severe a test. 
An excessive pressure may produce injuries which 
do not become apparent during the short test, but 
which continue to increase under the ordinary 
working pressure when the boiler is put into regu- 
lar use. The test pressure must in no case strain 
any part of the boiler beyond the limit of elasticity 
of the metal. Section 4,418, of the ‘‘ Revised 
Statutes of the United States’’ provides that all 
boilers nsed on steam vessels, and constructed of 
iron and steel plates, inspected under the provis- 
ions of section 4,430, shall be subjected to a hydro- 
static test in the ratio of 150 pounds to the square 
inch to 100 pounds to the square inch of the work- 
ing steam pressure aliowed. United States naval 
boilers, when new or extensively repaired, are also 


subjected to a test pressure equal to oneand a half 


times the highest working pressure above the at- 
mospheric pressure. French laws require that 
tubular boilers of merchant vessels are to be tested 
to double the working pressure above the atmos- 
phere at least once a year, and whenever repairs or 


but the working pressure isto be determined by 
the stay-power, thickness of plates, and strength of 
riveting, etc.” 
is to fill them with water 
within them by means of a hand force 


AMERICAN 





The usual method of testing boilers 
and produce a pressure 
pump. All 
the openings of the boiler are securely closed. 
The safety valve, which is loaded to the required 
test pressure, is kept raised till the boiler is com- 
pletely filled with water. Then, after closing the 
safety valve, the pump is worked till the steam 
gauge indicates the test pressure. The pump should 
deliver only a small quantity of water at each 
stroke, and must be worked carefully, as the press- 
ure rises, in order to avoid jarring the strained 
boiler and producing a sudden rise of pressure 
beyond the limit of test pressure. Some engineers 
close the safety valve before the boiler is quite full 
of water, and so retain a quantity of air to act asa 
cushion when the pressure is applied by the pump; 
but when this enclosed air escapes through leaky 
seams and rivets, no marks indicating such leaks 
are indicated on the plates. The foregoing has 
been taken from the treatise on steam boilers 
by W. H. Shock. Locomotive boilers are often 
tested by means of an injector made for the pur- 
pose. When boilers are tested by hydrostatic 
pressure, the water should always be hot. There is 
no difference in pressure between hydrostatic and 
steam tests. 


MACHINIST 


R. G. DuBois, solicitor, counselor and expert in | 
patent cases, 916 ‘  st., Washington, D. C. Cor- 
resp. solicited ; highest ref’s.; send for pamphlet. 
“Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram ; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at _ 00 each, and the 


*New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will 


issues of any volume. AMERICAN 
96 Fulton st., New York. 
A. Meyer, on * Prac 


hold the entire 52 
MACHINIST PuB’G Co., 
The series of articles by J. G. 
tical Drawing.”’ now running inthe AMERICAN Ma- 
CHINIST, Should be closely followed by every stu 
dent. They commenced with October 23, 18s6 issue, 
and up to and, including Sept. 22, 1888 issue, 59 arti- 
cles have been so far published. Copies containing 
these articles, sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN Ma- 
CHINIST PUBLISHING Co., 96 Fulton st., New York. 
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USINESS SPECIALS) 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








See Grant’s Gear advt. on back page. 
Link-Belting. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Machinery Co., Chicago and N. Y. 
See our new designed engine lathes in Cincinnati 
Centennial Exposition, Lodge, Davis & Co, 
See our new designed drill are in_ Cincinnati 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed shapers in Cincinnati Cen- 
tennial Exposition, Lodge, Davis & Co. 
See our new designed brass ieee ag in Cincin- 
nati Centennial Exposition, Lodge, Davis & Co. 
2,000 feet of space in Cine at, Centennial Expo- 
sition, Lodge, Davis & Co. 
See special adv’t, page 16, Lodge, Davis & Co. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
Lamb Knitting Machine Co., Chicopee Falls, Mass. 
Machine work and pa making. Anderson 
Machine Works, Peekskill, N. Y. 
The Best Upright make run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 
The Improved Justice Hammer. Williams, 
& Co., Moline, I1l., manufacturers. 
R. Dudgeon, 24 Columbia st., New York,Improved 
Hydraulic Jacks ana Roller T ube Expanders. 
Pattern and Branc Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 
“ Swift’? Sight Feed Lubricator; no glass tubes: 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Davis Key-Seating Machines, kept in oem _by 
Manning, Maxwell & Moore, 111 Liberty st., 
Mechanical drawing, calculations. ete., t a by 
correspondence. T. Donald Boyer, Dayton, Ohio. 
‘“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
Drawings, mach.patterns and models. Inventors’ 
ideas perfected. Valentine,15 Alling st ,Newark,N.J. 
Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Brown & Sharpe Mfg. Co. have a line of ma- 
chinery withS. A. Smith, 23S. Canalst., Chicago, Ll. 
Patents -Whittlesey & Wright.705 8th st., N. W., 
Washington,D. C. Send for pamphlet and references. 
Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 
For the latest improved Diamond Prospecting 
Dril!, address the M. C. Bullock Mfg. Co., 138 Jack 


White 





alterations have been made on them. The bh« vilers | 
of French naval vessels are subjected, when new, 
to a test pressure equal to twice the working press- 
ure, and annually thereafter to a test of one anda 
half times the actual working pressure above the | 
atmosphere ; but this pressure is to be kept on the 
boilers not longer than five minutes. The ‘Steam 
Manual” issued by the English Admiralty (1879) 
contains the following instructions regarding 
periodical testing by water pressure of the boilers 
of Her Majesty’s ships and vessels in commission. 


In the case of ships having new boilers, or boilers | 
repaired for a commission of four years, the boilers | 


are to be tested by water pressure at the end of 
two years’ service, and subsequently at 
yearly intervals during the remainder of the com- 
mission. 
the boilers are to be carefully examined, and 
proper gauges are to be used to detect any change 
in the form of the furnaces, combustion chambers, 
etc. The water pressure is to be double the work- 
ing pressure, provided that during the examination 
no indications of weakness are observed. Should, 
however, any indications of probable permanent 
deformation be observed, the test is to cease, and 
the working pressure is then to be limited to one- 
third that of the test pressure arrived at before such 
indications were seen. The Board of Trade 
(English) provides as follows: ‘All new boilers, 
and boilers that have been taken out of ships for 
thorough repair, must be tested by hydrostatic 


pressure up to at least double the working pressure | 


that will be allowed, previous to the boilers being 
replaced in position, to test the workmanship, etc.; 


half | 


| 
During the application of water pressure | 


son st., Chicago, Il. 


Lall & Tayler will build a bicycle factory at 
McKeesport, 
The La Grange (Ga.) 


build new shops. 


Plow Works have begun to 
The Miller Cotton Batting Company will build a 
factory at Columbia, 8. C. 
J. Wells & Sons, will build 
chine shop at Trenton, Tenn. 
The Lookout Rolling Mill, 
will be increased in capacity. 
The Elmira Cotton Mills, Augusta, Ga 
$50,000 worth of new machinery. 
The El Paso (Tex.) Gas Company 
putting up an electric light plant. 


a foundry and ma 


Chattanooga, Tenn., 


., Will add 


contemplate 


The Keith Machine Company has been organized 
at Saco, Maine. Capital stock, $250,000. 

The Jacksonville (Ala.) Mining and Manufactur- 
ing Company will build a charcoal furnace. 

The Bessemer Rolling Mill Company, Bessemer, 
Ala., will put several new boilers in their mill. 

The Williamson Iron Company, Birmingham, 
Ala., expect to enlarge their machine shops 

J. A. Vance, Salem, N. C., is erecting a two-story 
machine shop 35x65 feet; also a foundry 25x40 
feet. 

W.W. Ashburn, Eastman, Ga.. expects to put 
up several saw mills on timber land recently pur 
chased. 

An addition to the Whittier Cotton Mills, Lowell, 
Mass., is being built. Part of the addition consists 
of a boiler and engine room. 

The Union Wind Mill and M’f’g Co., Kalamazoo, 
Mich., whose works were recently destroyed by 
fire, are now ready to fill all orders. 

W. R. Walter, North Waldboro, Maine, expects to 
build a large set of mills to use circular board saw, 
heading, shingle, stone and planing machinery. 

G. O. Saunders, Nashua, N. H., is building a box 
shook factory, and has bought 700 acres of timber 
land at Conway, where he will put up a saw mill, 
and will add box machinery. 

D. J. Spaulding, whose saw mill was recently 
burned at Withee, Wis., is building another. The 
capacity will be 60,000 feet of lumber, 80,000 
shingles and 40,000 lath in ten hours. 

A wood pulp mill, with a capacity of from twelve 
to fifteen tons, dry weight, is to be built at Oregon 


City, Ore., by the Willamette Paper and Pulp Com 
pany. Work on construction is about to begin. 


There is water-works agitation at Groveton, N. H.; 


a new corporation in Pittsburgh, Pa. 


the Pittsburgh Steel Casting Company 
as incorporators : 


| consists of 








The Hainsworth Steel Company is the name of 
Capital $500,- 
0. The following gentlemen, all connected with 
named 

John 
Lazear, 


, are 


William G. Johnston, 


Irwin, jr., Charles Bailey, Thomas C 


Stewart Johnston and William Lyon 


The Memphis & 
will begin work at ou their new shops at 
Sheffield, Ala. The shops will cost about $300,000, 
and will consist of a machine shop 100 x 200 feet : 
blacksmith shop, 90x 100 feet ; paint 10 x 100 
feet; car shop, 90 x 100 feet; copper and tin shop, 
0 x 100 feet, and engine and boiler room 40 x 100 feet. 


Charleston Railroad Company 


once 


shop, 


The Southern 
ordered for their and at Los 
Angeles, Cal., a combined are and incandescent 
plant manufactured by the Waterhouse Electric & 
M’t’g Co., of Hartford, Conn. The 
2,000 candle-power 


Pacific Railroad 


depot 


Company have 


surroundings 


installation 
eight double are 
lamps, twenty-four 25 candle-power lamps and ten 
160 candle-power lamps 
Gould & Eberhardt. of 


Newark, N. J., have re 


| centiy made shipments of machine tools to Buenos 


Ayres, Mexico and Canada, and have also received 
the order for the eleventh drill from one party 
using the Eberhardt’s drill presses, sizes ranging 
from 30” to 42"".. The works are busy on their reg 
| ular line of tools. One of the new Eberhardt’s rack 
cutter recently shipped to W. Fifield, 
Lowell, Mass., who also uses the automatic gear 
cutter of the Gould & Eberhardt make. 


was Geo, 


A press dispatch from Youngstown, 
*“J.N. Whitman, of Syracuse, N. Y., the owner of 
a patent process for rolling hoop iron, is here 
negotiating with local capitalists in regard to erect 
ing a mill for the manufacture of his specialty. 
His process, by which hoop iron can be rolled to 
any desirable length, and automatically rolled in- 
stead of bundled, has tested at the Warren 
Rolling Mills and has proven satisfactory. It 1s 
likely that a mill will be established bere.” 


Ohio, says: 


been 


We understand that the large car shops of the U.S, 
Rolling Stock Company, now building at Decatur, 
Ala., have, through Geo. Place, of New York, placed 
| their entire order for bolt) and nut 
amounting to nearly $20,000, with the Nutional Ma- 
chinery Company, of Tiffin, O. This is perhaps the 
largest plant this company ever furnished, the Sac- 
ramentoe shops of the Central Pacifie Railroad 
coming next. This firm claims to be the only one 
in the United States who can furnish complete 
plant for bolt works. They are bringing out some 
new tools now, which are bighly spoken of. 


machinery, 


Mr. Rollin Defrees, representing the Atlas Engine 
Works at the Cincinnati Exposition, has given the 
following to W. N. Gray, agent forthe Waterhouse 
Electric and M’f’g Co., of Hartford, Conn. “ At 
your request, as manager of the Electrical Depart- 


ment of the Centennial Exposition of the Ohio 
Valley, we indicated our engine which is driving a 


portion of the are lamps used for illuminating the 
buildings, under the following conditions and with 


the following results: The engine is one of our 
18x 24 automatic cut-off single valve engines, run- 


It drives a line 
friction clutch 
According to 
altogether 7 30-light 
operating 210 lamps, with a 


ning at 170 revolutions per minute. 
shaft 50 feet long, on which are 7 
pulleys for driving the dynamos. 
your statement there 
Waterhouse dynamos, 


are 


current of %@ amperes, the aggregate circuit 
being about six miles long. The first test showed 


the power consumed by the engine, shafting and 
the dynamos, running light, to be 46.14 horse-power. 
The second test the power 
the engine, etc., and four dynamos, 
lamps, to he horse-power, or 82.64 
power net forthe lamps. The third test 

the power consumed by the engine, ete., 
dynamos, 210 lamps, to be 
power, or 138 power for the 
net consumption of .67 
lamp of 944 amperes.” The 


showed consumed by 
running 120 
128.78 horse- 
showed 
and seven 
184.44 horse- 
lamps. This 
power per 
SHOWS a re 


running 
30 horse 
shows a horse 


ahove 





New London, Conn.; Tascosas, Tex.; Rockmart, 
1.; Tullahoma, Tenn.: Hays City, Kan.: Cedar- 
town, Ga.: Acworth, Ga.; Gainesville, Fla.: Pin 





Upright drifls, improved, sizes 21°’, 28’', 25'’, 28’, 

32’, 36’ swing; finely made and great capacity. 
— & Snyder, Worcester, Mass. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. 

If you visit the Ohio Centennial at Cincinnati, 
see the Waterhouse Arc Light Plant. W. N. Gray, 
agent, 56 Longworth st., Cincinnati, Ohio. 

Machinists’ supplies, brass goods, m’t’rs supplies, 
polishing materials, all kinds wire, metals, etc., in 
| any quantity. Jordan & Gottfried, 208 Canal st.,N-Y. 
| For Best Return Steam Traps, Pressure Regula- 
| tors, Positive-Acting Pump Govs., Back-Pressure 
| Valves. T. Kieley,11 W.13th st., N. Y. Send for des’n. 


Fine tools and supplies for machinists and other 


metalworkers. Get our prices before purchasing else- 
| where. Montgomery & Co., 105 Fultonst., . Y. City. 
| st., room 3, N. Y. 
branches ; 
of power by st 


2am, water, air and electricity. 


onreasonable terms. Parties wishing gray iron cast 


sponding with Rawson Mfg Co., Hornellsville,N.Y. 
A system of easy lettering by J. 
giving 26 forms of alphabets. The 
lettered being divided 
effective. Price 50 cents. 


Meyer. 
in the AMERICAN MACGINIST, are attrac ting the at- 
tention of railway mechanics all over the world. 





Sept. 15, 1888 containing 
articles sent by mail to any 
Canada at 5 cents each. AMERICAN 

PUBLISHING Co., 96 Fulton st., New York 


issue. Copies 


W. H. Hoffman, consulting engineer, 108 Liberty 
Mechanical engineering 1n all its 
working drawings for the transmission 


Contract work of all kinds executed promptly and 


ings in large quantities can make money by corre- | 


Hl. Cromwell, 
space to be 
into squares; simple and 
Catalogue of books for | 
engineers free. E. & F. N. Spon, 12 Cortlandt st., N.Y. 
‘“*Modern Locomotive Construction,” by J. G. A. 
The above series of articles, now running 


Commencing with the June 27, 1s85issue, 73 articles | 
have thus far appeare d_up to and including the 
these 
part of the U. 8. or 
MACHINIST 


Mich. 


New water-works or the improvement of existing 


conning, 


It is said that the Baltimore & Ohio Railroad 
Company have put a commission of experts at work 
examining the shop tools in their 
with a view to introducing the 
pliances for doing work. 

Perkins & Co., Grand Rapids, Mich., bave re 
cently put on the market a new rotary shingle 
chine. This machine is designed to make 
faster than by any other method now in use, 
being very favorably 

The Clayton Air Works, 483 Dey 
street, New York, large complete 
catalogue, designed to supersede all previous cat 
|}alogues. It is quite fully illustrated, and briefly 
describes the machines and machinery made at the 
works. 

The Reliance Gauge Company, of Cleveland, O., 
recently received through the Reading Iron Works, 
of Philadelphia, another order from the Pencoyd 
Iron Works, of Pencoyd, Pa., a suburb of Philadel- 
| phia, for eight of their safety water columns. 
is the fourth order from the Pencoyd Iron Works, 
they having first put ina few of these 
about two years ago, 
time to time, until now all their poilers are equip 
ped with them 


most approved ap 


ma 





and is 
received, 


Compressor 
have issued a 


works are contemplated at Olean, N. Y.; North 
Bend, Neb.; Potwin Place, Ky.; Fllis, Kan.; Aiken, 
8. C.; Goffstown, N. H.; Rockmart, Ga.; Madison | 
Wis.: Hays City, Kan. 


various shops, | 


shingles | 


This | 


safeguards | 
and having added them from | 


|} markably smail consumption of power in producing 
| the Waterhouse light. 
Frick Co. 


following engines 


Among t1ecent shipments of the engi 
neers, Waynesboro, Pa., were the 


| ete.: One 20 


to Navassa Guano 
x 16’ re 
*, all piping, ete., to 


Corliss engine 
gton, N. C 
feed heater 
‘ay 
, torun Linde refrigerating 


x 48”’ 
Wilmin 
turn tubular boilers, 


Company, three 66 


same company; one 18 Corliss engine to 


| Swift & Co., Chicago, II 


|} machine; one 16’ x32" Corliss engine to Buffalo, 
N. Y.; one 16" x 30" Corliss engine to Richard Sauer 
M’f'g Co., Baltimore, Md.; one 14” x 36" Coriiss en 
| gine to Henry Smith & Son, Baltimore. Md.: two 
} 14° x 36” Corliss engines to Harrisburg (Pa.) Elee 
| tric Railway Co.; one 10-ton ice factory, complete, 
wita all details to F. L. Ells & Co., Hopkinsville, 
Ky.; one 10-ton ice factory, complete, with all de 
tails to W.S. Linton, Jacksonville, Ul; one 50-ton 


to Herman Lackman, brewer, 
xX 36 valve Corliss 
to Bawman, Foresman & Co., Williams 


Among orders of last week are the fol 


refrigerating machine 


Cincinnati, O.; one 24 slide 
bed engine, 


| port, Pa. 


lowing: one 25-ton refrigerating machine, tanks, 
piping, etc., for Union Stock Yards and Distiling 
Company, Peoria, Ill; one 25-ton ice plant, com 


Rock, one 10-ton ice 


| plete, for 
complete, for 


Little Ark ; plant 
Owensboro, Ky 42’’ Cor- 

engine, Philadelphia, Pa.; one 
| 22'’x 48’ Corliss engine for Wilson Cotton Mills, Tar- 
| boro, N. C.; one 18” x 36’ Corliss engine for Standard 
Cotton Co., Rich Hill, S. C.; one 18” x 42” 
for Swift & Co., mynd order 


; one 20’ x 


condensing, 


liss 


Corliss 


| engine Chicago, sec ; also 


several large automatic cut-off engines, boilers, 
ete. Business is good with this firm, and plenty 
; of work in the field, and a fair percentage of 


orders 






































































10 
4 


*Machinists’ Supplies and Tron. 


New YOrK, Sept. 20, 1888. 

Iron—American Pig—The demand has been mod- 
erate and chiefly for small lots for immediate use. 
The market rules steady, furnacemen being gen- 
erally willing to accept business at former prices. 
Western and Southern furnaces find a market for 
their products in adjacent localities, and this mar- 
ket is therefore not affected by their competition. 
We quote Standard brands No. 1 X Foundry, $18.50; 
No. 2, $17 to $17.50, and Grey Forge, $15.50 to $16.50. 

Scotch Pig—Importers, owing to the increased 
ocean freight rates, are asking higher prices, the 
effect being to check business and unsettle prices. 
We quote Coltness, $21 to $22: Gartsherrie, $19.75 
to $20; Summerlee, $21 to $21.50: Eglinton, $19 to 
$19.25; Dalmellington, $20.25 to $20.50, and Clyde, 
$20.25 to $20.50. ; 


* WANTED * 


“* Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for cach inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
for the ensuing week's issw 





Wanted—Men to examine 8S. S. planes; see p. 11. 

Wanted—Two or three very skillful machinists. 
Apply 151 Cedar st., N. Y. City 

Mech’! draftsman and designer, has had practical 
shop exp., wants position. Box 20, Am. MACHINIST. 

Wanted—Travelers for New England and Middle 
States, to handle mechanical goods; liberal com- 
mission. Box 17, AMERICAN MACHINIST. 

A mechanical draftsman, graduate from a poly- 
technic school in Norway. competent machinist, 
wants position. Address Box 25, AM. MACHINIST. 

Wanted—By a new manufacturing concern ina 
good Western city. a draftsman with or without 
capital to invest. T. J., AMERICAN MACHINIST. 

Wanted—A first-class pattern maker; permanent 
position. Address Gaysport Foundry, Hollidays- 
burg, Pa. 

Wanted—Position by man with 10 years’ experi- 
ence on motive power accounts, last part as chief 
clerk ; best references. Box 24, AM. MACHINIST. 

Wanted—Situation by a mechanical draftsman 
and designer: has thorough knowledge of pattern- 
making ; 8 years’ practical experience ; correspond- 
ence solicited. Address ‘' L,’’ Am. MACHINIST. 

Wanted—Position as draftsman by young man 
28, graduate of technical school; six years’ shop 
experience on various classes of work, and six 
years’ as draftsman on tools and general machinery. 
Address G. N., AMERICAN MACHINIST. 

Wanted—An experienced foundryman as assistant 
to superintendent of large foundry in the West, 
making heavy machinery castings in connection 
with a large manufacturing establishment ; must 
have full knowledge of mixing various irons and 
moulding of heavy general castings. Applicant 
should give references and general history of ap- 
plicant’s experience. Address Box 21,AM. MACHINIST. 





1 MISCELLANEOUS WANTS +f 
Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





The Cyclone Steam Flue Cleaner is king, and has 
norival. Crescent Mfg. Co., Cleveland, Ohio. 

Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., consult- 
ing engineer for hydr. and pumping machinery, etc. 

D. J. Kelsey, M. E., designs machinery and iron 
structures; pat.drawings. 31 Ins.Bld., New Haven,Ct. 

Correspondence solicited with parties having ma- 
chine or foundry specialties to build. Honesdale 
Iron Works, Honesdale, Pa. 

For Sale—One No. 1 Baker Blower, one each, 144’’ 
214" Merriman bolt cutters, all new and complete. 
The McLagon Foundry Co., New Haven, Ct. 

Wanted.—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Hardware, light machinery and models in brass, 
iron or steel made to order in small or large quan- 
tities. Catalogue of model supplies and tools free, 
Goodnow & Wightman, Boston, Mass. 

For Sale—Pump Business. The very best rotary 
pump on the market, or would associate additional 
capital for enlarging the business. This pump has 
a splendid record, first-class testimonials and solid 
patent. From $3,000 to $6,000 takes patterns, stock 
on hand, orders, tools and patent. Address Pump, 
care AMERICAN MACHINIST. 

Wanted—60,000 Carding pins of extremely hard 
composition, Hard brass has been tried, and also 
phosphor bronze. Steel is inadmissible owing to 
chemicalaction. Size of pins about 7-32’ diameter 
by 2% long; both square and round section. F.M., 


AMERICAN MACHINIST. 
CORLISS 


FOR SALE, cians. 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N. Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, their improved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 





AMBHRICAN 









RADLEY’S UPRIGHT 


Com binesthebestele- 
Pments essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 
less for repairs 
than any other 
Hammer in the 
world. 


HEATING 
FORGES, 


With a manufactur- 
ing experience of over 
half a century, we 
A recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
i coal or coke. Indis- 

pensablein all shops t. 
keep Bradley’s Cushioned Ham. 
mers andjmen fhlly emplored 
and reduces cost of production. 


ESTABLISHED 
1, 183 








Pat. Aug. 30, 1887. 


BRADLEY&CO.| 
SYRACUSE, N.Y. 


THE HUSSEY RE-HEATER 


ald STEAM PLANT IMPROVEMENT CO, 





15 Cortlandt 
Street, 
NEW YORK, 


A. S. HATCH, President, 
S. D. BREWER, Gen’! aiid 


if 


iy) 






Engineering, Steamfitting, and Design- 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mate 


ters pertaining to the use of Steam and 
Heat, 





Iron Foundry of 1. Shriver & Go., 


N. Y. City. 


333 E. 66th St., 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 
—_WEBSTER’S 


"Vaouum” Feed-Water Heater and Purifier, 








Operates Below Atmospheric Pressure. 
7 D 






g any loss of heat units 





preventin 







Converts water to be purified into vapor and thence 


== 

ot te 
wee 
355 
Bae 
SEE a 
Bay Su 
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Send for Descriptive Circular, 


WARREN WEBSTER & CO., MFR’S. 





491 N. THIRD ST., PHILADELPHIA, PA. 





Address as above. 
GEO. 
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THE DEANE STEAM PUMP 60, 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia 
St. Louis, 
Manufacturers of 


STEAM and POWER 
PUMPS 
FOR ALL PURPOSES. 


SEND FOR CATALOGU}, 





SHAPERS. 


The Hendey Shapers are generally acknowledged to have more special features 


required in a Sha 


r than any other in the market, All efforts by unfair opponen s 


to decry their merits have simply resulted in increasing their sale. To-day they are 


more popular than ever. 
rice, 


Shapers, Planers, 
THE HENDEY MACHINE 


They are also better than ever. 


Write us for Catalogue and 


Engine Lathes, &c. 


CO., TORRINGTON, CONN. 





well-hardened and broken piece of steel is much 
If the grain is as coarse as, « 


Forget that the grain of a 
3 finer than that of the bar it was taken from. : 
coarser than, the original bar, the heat used (whatever it may have been) wa 
too high to refine the steel in hardening. 
SEND FOR CIRCULAR CONTAINING INFORMATION ABOUT STEEL TO 


MILLER, METCALF & PARKIN, 


64 & 66 SO. CLINTON STREET, 
CHICACO, ILLS. 


CRESCENT STEEL WORKS, 
PITTSBURCH, PA. 


480 PEARL STREET, 
NEW YORK, N. Y. 





on trial. 
167 West Second 





Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
Catalogue mailed on application. 


SPECIALTIES, 8, 12, {4 and {8 inch Lathes. 





Street, CINCINNATI, O. 











in 2, 234, 


Has improved Taper, Pipe and other attachments. 


Sold by the Trade. 


“he STEPHENS’ PATENT VISES. 


2 INCOMPARABLE FOR STRENCTH, DURABILITY, 


ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


FIRM HOLD AND QUICK WORK. 


Made 
344, 414, 5%, and 6% inch width of jaw. 
Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 





Worcester, Mass. 


W. C. YOUNG & CO., “istics 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


Bridgerort Machine Too! Works, 


E. P. BULLARD, Prop. 
Bridgeport, Conn. 














"37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





“Star” L Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. yp. Feed, etc. 





at. 












Scroll Saws, H Catalogue 
Circular Free 
Saws, Lathes of all our 

Mortisers. Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 


TANITE FOR SAW MILLS, 


FOUNDRIES AND 
EMERY WHEELS ana | MACHINE SHOPS 


CRINDING MACHINES| For Circulars address 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA, 


Or Hh A, ROGERS, 18 dohn ot, Wf 








IF YOU WANT A STRONG, ECONOMICAL 


ENGINE 


EITHER HORIZONTAL OR VERTICAL, 
FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 
AND AT A LOW PRICE, WiITE TO 


COOKE & CO., 22 Cortlandt St., N. Y. 





Twelve tundred Kaowines in use. Please mention this var 


THOMAS P SIMPSON, Washington 

D.C. No atty’s fee until Patent ob 

tained. Write for Inventor's Guide 
| Sareea ere am ee oe re 











IMPROVED UPRICHT DRILL. 
BETTS MACHINE COMPANY, 
WILMINGTON, DEL. 
BUILDE 
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NICHOLSON FILE. ‘COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps, 


OF EVERY VARIETY, 


TRADE 


[ 


v 
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AMER ICAN_, 








EXTRA 


MARK, 


R FINE TOOL MARERS, JEWELERS, SILVERSMITHS, WATCHMARERS, ETC, 


INCLUDING THEIR 


FINE. 





Steam Pipe. 








-E 





W apacity . . 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. 
GLE OR DOUBLE CONNECTION. 


~. $10.00 | $12.00 | $ 15.00, 





SEND FOR CATALOGUE (E.) 


M aes LINIST 


~ RITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 


Office and Works, 


13 to 24 Main Street, 
FITCHBURG, 
MASS. 





(GATES PATENT.) 


LUBRICATORS FOR SIN- 


PRICE LIST. 


1 | 2 | 3 


+ pt. 


spt. | pt. | 





“NATHAN MANUFACTURING CO. 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. 


SOLE MANUFACTURERS, 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 















THE VOLKER & FELTHOUSEN MFG.CO. ) iene 
MANUFACTURERS OF Factory 

dt Fie Det STEAM PUMPS. Prices 

SIR SAUL DUHANILipis, by 


A. Aller, New York; Walworth Construction aud Supply Co., Boston; 
Henry 1. Snell, Philadelphia; Thos. J. Bell & C 

Kendall & 
Goulds & Austin, Chicago ; 


Adolph Leite te Grand Rapids; E. F. 
Rundle, Spence 
San Francisco; Flynn ‘& Emrich, Baltimore: Forbes, Liddell & Co., 
Montgomery, A 
ing Co., 
Coiumbus Supply Co., Columbus, O.; C.8. Leeds & Co., Minneapolis, 
H, D.C leman, New Orleans. 


° Co., Cincinnati: Shaw, 
e George Worthington Co,, Cleveland; 
Kennedy & Pierce Machinery Co., 
Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
; Jas, Jenks, Detroit; Wickes Bros., East Saginaw; 
Osborne & Co., St. Paul, Minn.; 
& Co., M waukee; Joshua Hendy Machine ‘Works, 


Co., Toledo ; 


:Pond En neer- 


Ala ; Bailey & Lebby, Charleston, S.C. 
Va. 


St. ‘Louis and Kansas City ; O. B. Goodwin, Norfol 
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ENGRAVER on WOOD 
ANN’ ST. # NEW YORE: 








By a 


nished. 


CORRESPONDENCE SOLICITED 
arty who will open a Commission Office in 
Providence, about September 15th, for the sale of 
all classes of machinery, inc luding Steam Engines, 
Electric Dynamos and Motors, and everything per- 
taining to the Mechanical and Elec trical business. 
Twelve years’ experience 
Address Box 1,375, Providence, R. I. 


Best of reference fur- 





Root's Forse Blast Rotary Blower 





FOUNDRIES: SMITH SHOPS, PNEUMATIC 
UBES, VENTILATION, ETC. 


te 


SLOW SPEED 
PERFEC 
Best 


TLY BALANC 

Mechanical 

P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


\,S. TOWNSEND, Gen. At. 2 98 Cortlandt §t, 
COOKE & C0., Selling Arts, 


In Writing, Please Mention This Paper. 


FOR 





wosresys eee ST, 


ened: ruc tion. 


NEW YORK. 





JOHN WILEY & SON 


——-~ PUBLISHERS 0F-————~ 
SCIENTIFIC AND INDUSTRIAL WORKS. 


Send for Catalogues and Circulars.—Free by mail. 


15 ASTOR PL. 
y NEW YORK, 








BEAUDRY’S 


DUPLEX 


Power Press 


COMBINING 


ra ESS, SHEARS 
AND ) PUNCH. 


BEAUDRY & CO. 


(Formerly of Beau- 
ry’s Upright Power 
Hammer,) 

Sole Manufacturers. 
Also manufacturers of 
HARD COAL HEAT- 
ING FORGES. 


Room 4, MASON B’DG, 
70 KILBY ST., 


A NEW WORK ON 


By EMORY EDWARDS 


——0- ——— 


TusT PUBLISEZEDP. 


O 








The American Steam Engineer, Theoretical and 
Practical, with examples of the Latest and Most Ap- 
proved American Practice in the Design and Construction 
of Steam Engines and Boilers of Every Description. For 
the use of En rineers Machinists, Boiler Makers on 
Students. By Emory Edwards, M. E. Illustrated by 7 
engravings. & one volume, 12mo, 419 pages. 

Price $2.50, by mail, free of postage to any address in the world 

CONTENTS—Introduction. ChapterI, The Theory of 
the Steam Engine. IL. On _ the Burning of Fuel in the 
Furnace of a Boiler. IJ{. Forms of Steam Boilers. IV. 
Boiler Economy. Kconomy in Use of Steam. VI. 
Slide Valves. VII. Feeposioutng F Ports and Slide Valves. 
Vil Valve Motion Diagram How to Set a Slide 
Valve. X. Engine Proportion and Construction. XI. 
United S:ates Government General Rules and Regulations 
for Steam (Marine) Boilers. XI To Find the Sizes 
(Diameter) of Cylinders for Compound _Engines—Horse 
Power Required—Boiler Pressure and Speed of Piston 
being given. X To Find the Mean Pressure. 

The Trenton Steam Engine—Automatic Cut-off. XV. 
The Green Automatic Cut-off Engine. XVI. Agri- 
cultural Engines. XVIT. Improv ed ¢ sorties Enter, b 
the Watts Campbell Company, Newar it. 
Steam Yacbts and Launches. Appendix— Npcier Folting 
or Covering. Index. 


BY THE SAME AUTHOR. 


The Practical Steam Engineer’s Guide in the 
Design, Construction and Management of American 
Stationary, Portable and Steam Fire Engines, Steam 
Pumps, Boilers, saypetors, Governors. Indicators, Pistons, 
and Rings, Safety Jalves and Steam Gauges. Forthe use 
of Engineers, Firemen and Steam Users. By Emory Ed- 
wards, Illustrated by 119 engravings. Fifth edition revised 
and corrected. In one volume, 12mo, 420 pages. 2.50 

Modern American Locomotive Sngines, their 
Design, Construction and Management. Illustrated. lzmo, 
S08 DOE... <. cdewabehaeds sIhcd CUMREAEL cohaes ounedns & 2.06 

Modern American Marine Engines, Boilers, 
and Screw Propellers. Their Design and Construc- 
tion. Showing the Present Practice of the most Eminent 
Engineers and Marine Engine Builders in the United 
States. By Emory Edwards. siuctented by 30 large and 
elaborate plates. 4to.. 5.00 

A Catechism of the Marine Steam ‘dzone, 
For the use of Engineers, Firemen and Mechanics, A 
Practical Work for Prac tical Men. Illustrated by 638 en- 

ravings, including examples of the most modern engines. 
Fifth edition. 12mo, 414 pages.. 82. 

wr The above or any of our books sent by mail, free 
of postage, at the publication prices, to any address in 
the world. 

Ce Illustrated circulars, showing the full table of 
contents of each one of Emory Edwards’ works, sent free 
and free of postage to any one in any part of the world 
who will furnish us with his address, 

te" Our new revised Catalogue of Practical and 
Scientific Books, 84 pages, 8v0, as well as a Catalogue of 
Bookson Steam and the Steam E ngine, Mechanics, Ma- 
chinery, and Dynamical Engineering, and a Catalogue 
of Books on ( ivil Engineering, Bridge Building, Strength 
of Materials, Railroad Construction, and other Cata- 
loques, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in 
any part of the world who will furnish his address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
, 


SEND FOR 


ECONOMICAL STEAM BOILERS 


A SPECIALTY, 


ond Engineering Uo. ** 


LOUds, 
Mo. 





PRICES. 





One Small Set of 8—by 1-4 inches to 20 inch, 
One Set of 12—by 1-4in. to? in. continued by 1- 2in. to4 in. 13.25 


11 


Cc. W. LE cCouNrT, 


South Norwalk, Conn, 
REDUCED PRICE OF LE COUNT'S 
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91 Liberty St., 


Boiler and 
Pump Combined. 


Send for } New Catalogue. 


HALL STEAM PUMP CO., 


New York. 





Fire Pump. 





UILD & GARRISON, 


Builders of Steam Pumps, Vacuum Pumps, Vacuum Apparatus, Filter-press Pumps, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 


Kent Ave. and 
South roth St., 
Brooklyn, N.Y. 








THE M. T. DAVIDSON 


MANUFACTURED BY 





IMPROVED STEAM PUMP 


Davison Steam Pump Company. 





va BEST PUMP ‘rite 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, 


BOSTON, MASS, 





WHY THIS I6 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 










Prices, and hundreds of A-1 Testimonials, 


= NEW PULSOMETER, 


= THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 
More Efficient, Simple, Durable, and more 
expenses and repairs, t 


Call or write for our new 96 page sibererotes peemtyire Book containing hs Particulars, Reduced Net 
alle 


PUT HERE! 





PRICES LOWER THAN ANY OTHER. 


mical, moth as to running 
ump. 


Eoon 
an any other Steam 


PULSOMETER STEAM PUMP CO.,. 120 LIBERTY ST.. N. Y- 





UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 


FOR BELTS 


a6 


se “ 


: “ se 
4 “ “ 


Wooden 
Polishing 
Wheels, 
All Sizes 
to Order. 





Wooden Wheel Polishing Machine and Floor Belt 
Attachment combined. Can furnish either separ- 
ately, if desired. 


Endless Polishing Belts made to Order of any Length and Width. 


~—-S8END FOR CATALOGUE. 





BEST PLANE IN THE WORLI). 
Only Self-Setting Plane 


Made by The Gage Tool Co., 





Vineland, 
N. J. 


Fifth order from Widdicomb Furniture Co., Grand Rapids 
Mich: “Please ship us 6 more of your No. 2 Self-Setting 
Smoothing Planes. As soon as wecommenced buying these 


PATENT UNIVERSAL SCREW-CUTTING CENTHi 


swrer co. |WIST DRILL GAUGE. 


Fine Machinists’ Tools. -—E. Boston, Mass—Send for Circular. 








Planes from you, about a year since, we found them almost 
indispensable, and our men like them very much.” 








Boston, Mass- 


810 Walnut St., Philadelphia, Pa., U.S. A. 


PARK MFG. CO. 


MANUFACTURERS OF 


34 
Beach 
Street, 
Boston, 

Mass. 
Park Injector, 


EJECTORS anp JET APPARATUS. 


ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRTHINGTON, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCOE 


fFEEO TO BOER 





OVERFLOW 















Illustrated Catalogue. 





































1% 


AMERICAN 


Boilers for Export, or for Use in 


Undeveloped Regions. 


Packed for Transportation on Mule back, in Cases weighing not over 275 lbs. 
Easily erected. Self-contained. No brick work required. 
No rivets, expanded joints, calked seams, or packing, 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN JUNCTION, PHILADELPHIA, PENNA. 





‘STE ANI”’’ 
A VALUABLE BOOK FOR EVERY STEAM USEP 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 30 Cortlandt St., 


THOS. H. DALLETT & 60. 


i 1305 Buttonwood Street, 
| PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 








a 









Nox. 


This System: of Feed Water Heateris the Best 


AND THE 


LOWE 


is the simplest 


HEATER 


on the system. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER, 
EQUAL TO ANY 


With same Feet of Heat- 
ing Surface and 


Wear the Longest 


Send for description and 
Histories of Boilers and 
Feed Water Heaters, to 


Bridgeport Boller Works, 


Bridgeport, Conn. 








Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. 





SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WOREMANSHIP. 
THE MULLER MACHINE TOOL CoO., 


8TH and EVANS STREETS, 


CINCINNATI, OHIO. 





POP 





PATENT OILER 


Government Regulation 
SARE TYy 
For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., 


211 Race Street, Philadelphia, 
1888 CATALOCUE FREE ON APPLICATION. 


CYLINDER SICHT 
FEED CUPS. 


VALVES, 


BRASS FOUNDERS AND 
FINISHERS, 


Pa. 








CLUTCHES 


4H) Peo 


W. OESTERLEIN, #27 w- 24 sr. 


CINCINNATI, OHIO. 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 


IRVIN VAN WIE, Prop., 
SYRACUSE. N. ¥. 
VERTICAL, 


Horizontal & Suction Pumps. 


Capacity 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty. 














ELECTRIC PERFORATED 
LEATHER BELTING 


| divested 
AIR 


| Cushions, 


juaranteed 
=a | for 


DYNAMOS 
CHAS. A. SCHIEREN & C0., 


(MANUFACTURERS. ) 


CHICAGO. PHILA. NEW YORK. BOSTON. 








Pat. May 24th, 1888. 





WILLIAM BARKER & CO. 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 


; 140 & 142 E, Sixth St., 
Near Culvert, 


CINCINNATI, 0. 


im SLOANE STEAM GENERATOR, 


Saves 25 to 
3per cent.of 
uel, Makes 
; 50 per cent, 
more steam. 
Attached to old 
2 or new boilers in 
™ two days, without 
disturbing walls. 
Do not require 
For particulars 


G. W. SLOANE, 
53 GREENPOINT AVE., Brooklyn, N. Y. 









Send for 
i/clrculars and 
prices. 





any repairs. Seven years in use. 


address, 





MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES ano MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue 
Fourteen Cents. 


BORING AND TURNING MILLS . 


LATHES PLANERS DRILL PRESSES 
F.P.MICHEL ROCHESTER N.Y. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. R. I. 


DELAFIELD’S PAT. SAW CLAMP 


(300 pages) mailed on receipt of 

















With Saw for Cutting Metals. Saves all the broken hack 
saw blades, In use over two years in all parts of the country. 


The new Clamps have the edges beveled that hold the saw 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each, 
70c. per dozen ; 1 in, wide, Stubs, 85c. each. Free by mail. 





CONN. 





= 
| 





Ballers and other hard places. 


& 
sey 
8 
ia ZIINNE alVé 





NOROTON MFC. WORKS, NOROTON, 





Section of Copper- -Wire- ar Light o Double Belting. specially ada ted “3 use on cone 
Manufactured by the PACE Be adapted, 


-» Concord, 


Also manufacturers of Staple and Special Grades = er Belting, the 
“PATNA BRAND’? Lacing, and the **HERCULES?? Lacing. Send for ‘etalon No.2, 


BAILEY’S PATENT COPPER CAP FUSIBLE PLUG. 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


prevent it from melting. 
tion. 


Britain. 
St ale s, 





filling all requirements. 
mechanics, 


Highly recommended by the chief Boiler Insurance ( Yompanies of Great 

Over 150,000 sold in Europe since first introduced, with increasing 
Highly recommended also by the U. 
spectors of Vessels at Washington, D. C 
many other eminent expert engineers, as superior to any now in use, and 
Highly recommended also by a number of master 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherwi ise 
Capisreadily removable, permitting free inspec- 


S. Board of’ Supervising In- 


: by Prof. R. HH. Thurston, and 





GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


=~ illustrated Pamphlets on Application. 


233 West Street, New York City. 


Ocroser 6, 1888 


MACHIN ist 


WESTCOTT CHUCK {t., rormery Oneida Steam Enyined Foundry Co, ONEIDA, I, 


Manufacturers of ae kinds ped Lathe and Drill 





Scroll Combination _ 3 or 4 


ase Jaws reversible. 

Diameter Capacity. 

| 49-16 in. 51-2 in. 

| 71-2 in. 8 in. 

| 101-8 in. 12 in. 

| 1314 in. 15 in. 

16 in. 18 in. 

181-2 in. 2112 in. 

omror Gatalogie, | E= 3s 

n. . n. 

FOR 8 30 in, 36 —sin. 
36 in. 43 in. | 








TRADE MARK. 


Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
AGCUMULATORS, 
Jacks, V alves, 
FITTINGS, 

Vault Elevators, Etc., Ete. 


WATSON & STILLMAY, 


= 204-210 E. 438d Street, N. LA 









Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 








A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent fre 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


Simplest, Cheapest, Best. 


Strong, Light, Quickiy Adjusted, 
Easily Used. 


THE PORTER BELT CLANP, 
Manufactured by THE HOGGSON & PETTIS MFG, CO. 
Established 1849, NEW HAVEN, CONN. 


{804 PATENT CHUCKS. 












32 Emery Wheel 
: ‘ a 
We make a specialty of geared scroll chucks in 33 See Machine. 
diam’s below 12’. For many uses a scroll chuck 24 


cannot be excelled. Ask at your dealers for our 


1884 Patent or write for our catalogue. 


THE D, £. WHITON MACHINE 6O., 


New London, 


Conn, 





: Te 
di hts, 


machine has sufficient flare 


E | ss 

231i oe 

gSES°F 5 | 
35 283 P= 
2.329 = gull 
abe827 e | 

=| Fad . 
SPRINGFIELD GLUE AND EMERY WHEEL co 








SPRINGFIELD, MASS. 


PECKS PAT: DROP PRES 


~ CON Nai 





WANTED TOOL AGENTS "Str 


and West of Penna, Send toc, for Post- 
~~ . Free Outfit. 


JAMES, 098 Lake St., Chicago. 
ee to’E. H. RANDALL & Co. ) 


SIMONDS ROLLING MACHINE CO. 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


a. STEEL BALLS 

\ For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
8-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 

SAMPLES AND PRICES ON APPLICATION 
SIMONDS ROLLING MACHINE CO., Fitchburg, Mass 


|;MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance, Locomotive, Marine and Stationary Engines, 
Ships’ Boilers, &e., supplie d to many leading Firms in the 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World. Send specification of re- 
quirements, Large Stock of Tools ready for delivery 


W. ASQUITH, HALIFAX, England. 


4, UNIVERSAL RADIAL 
~ |) 7 RADIAL DRILLING MACHINES 


i —. THREE DESIGNS. SIX SIZES. 
EMBODY ALL DESIRABLE FEATURES 


A prices 450° UPWARD 
Pe UNIVERSAL RADIAL DL 


BEECHER’® PECK,; 


DROP BORGINGS on stec 


BEECHER & PECK, NEW HAVEN CONN.” 


FINISHED 


i HEXAGON NUTS. 


Accurate to Gauge. 


Orders Promptly Filled. 


TRUMP BROS. MCh CO. 


Wilmington, Delaware. 


SEND FOR CATALOCQUE. 


STER MACHINE SCREW CO. 



























Manufacturers of Set, Cap 
Machine Screws, Studs, etc. 











A CH i N E R aa T mr TTT merry Ma 
For Reducing and Pointing Wire, au Ae “3 








ESPECHGAT aADMWIRE Fon DRAWING. “TE 

For Mao hines or information, MACHINIST s SCALES, 

PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 


the manufacturer, 
EVERY SCALE GUARANTEED. SEND FOR LIST. 


. W. GOODYEAR, Waterbury, Ct. COFFIN & LEICHTON, SYRACUSE, 
Hoggson s Eccentric Mandrel. 


DESIGNED FOR UICKLY AND CHEAPLY TURNING 
UP LOCOMOTIVE ICCENTRICS AND OTHER 
ECCENTRIC WORK OF A SIMILAR KIND. 

. IT IS EASILY SET AND WILL BE 
Py FOUND VERY CONVENIENT. 


PEDRICK & AYER, 


address 














1025 HAMILTON STREET, - - PHILADELPHIA, PA. 














N. Y. 





fs 


J 









rm 
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1888 


Manufacturers of 





AMERICAN 


Morse Patent Straight-Lip Increase Twist Drills. 


MORSE TWIST DRILL AND MACHINE ee) | 





solid and Shell Reamers, Beach’s Patent 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER, 


Self-Centering Chuck, Bit Stock Drills. | 





DRILLING MACHINES. 


ALL STYLES WITH 


Latest Designs and Improvements 
For cats and prices address, 


BICKFORD DRILL 60., 


Se rront& Pike Sts., Cincinnati, 0. 


CURTIS & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., 0.5.4. 


MANUFACTURERS oF 


The Forbes Pat. Die Stock, 
Pipe Cutti and Threading 
Machine, e' 
portable cutting and thread- 
rw. Boe eo with which one man 
can with ease thread pipe up to six 
m inch diam. No vise is required. 


@ Send for Illustrated Catalogue. 


1. A. FAY & CO.S5% 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, , Tenoning, Mor- 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Cir Circular Saws, Re- 
z sawing ‘Machines Spoke and Wheel 
Ss orp: Shafting, Pulleys, etc. 

BA of the highest standard of excel- 
ence. 


SSS W. H. DOANE, Pres. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to address on Feosips of Ten 
Cents in stamps (for postage. 


Chas. A. Strelinger & Co. W000 Detroit, Mich. 
















D. &, LYON, Sec'y 





any 








COMPLETE STEAM PumMP 
ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
OF YOUR 
DEALER 


fe) =) WRITE. sees 
TO US FOR PRICES:: 
Van DuZeEN'’s PATENT 


VANDUZEN & TIFT. 


SOLE MAKERS 





NGINE Lathes, Hand Lathes, Foot Lathes, ory ht Drills 
and willing Machines. Agents, MANNING AXWELL 
& MOORE, 111 LiseRTY STREET, NEW YORK. 








P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 









Pattern Makers’ 
STURTEVANT 





U. BAIRD MACHINERY CoO. 


KPVwrittsbureh, 


MACHINISTS’ TOOLS AND SUPPLIES. 


Pa. 


Tools. Boiler Makers’ Tools. 
BLOWERS AND EXHAUST FANS. 





WENTY YEARS WITH THE INDICATOR.” 


2 vols., $8.00. By THos. Pray, JR. C. & C. E. 

andC.&M.E. Six thousand sold. J. Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P.O. 
Box 2728, Boston, Mass. 











GRAPHITE 


LUBRICATING GREASE. 


Joseph Dixon Crucible Co., 
Manufacturers Pencils and Graphite Specialties, 


Send for Illustrated Circulars. 
JERSEY CITY, N. J. 











~ Naval Size 10x34x 

~ o 3 a ass Constructors 144 in. Com 

ee Electrical. Architects. | plete pocket 

ete Mining Builders. book. All 

= a a Hydr aulic. ecenanes. practical prob- 

rr $ Assayers. lems solved at 

fy hs He wren a Chemists. sight. Mailed 

< Lo Milits oy. . Scientists. |on receipt of 
ate | Students. | 75 cents. 

R. C. SMITH, No. 1 Broadway, N. Y. 





“Eclipse” 


Hand Pipe- Cutting Machines. 


No. 1.—Powerful, tnex- 
Penstve, simpli le in construc- 
tion, Cuts and screws pipes 
Vi to 2-inch, Easily carried 

"er potest! Bean sith Fa 
“ECLIPSE” Nos. 2 and 3 
These are powerful and most 
efictent 
machines 








Jer « ne 

. - larg 
PIPES, with which one man can 
ustly cut off and thread 6-1nm¢ Thipe 


No. 2 Cuts and Screws 2% to gin 
mas . 2% tobin 
lt will pay you to*write us for 
Particular 
PANCOAST & MAULE, 
u yr.) Philade phia 
Be- ie elected wer Machines. 


ls Cal Y & MOEN CO. 
STEEL WIRE 0 SCRIPTION © 











NEW HAVEN MANUF’G CO., 


New Haven, Conn, 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Ete. 


For an Illustrated Catalogue and Price List 


of the FINEST LINE of 


2 


made in the United States, address 
ATHOL MACHINE CO., Man’frs, 
ATHOL, MASS., U.S. A. 











MACHINIST 


D. SAUNDERS’ SON 


Steam & Gas Fitters’ Hand Tools 





SEND FOR CIRCU 


13 
Yonkers,N.Y. 


MANUFACTURERS OF 


Pipe Cutting, 


LAR, 











THE PATENT WHEEL PIPE C 


plicity with strength and lightness. Easily 
beatend of sliding motion. No loose parts to t 
surfaces are of tool steel hardened. Less fricti 


THREADING, 


> Taming Muth 
apping Machines, 
UTTER shown in the cut combines sim- 
adapted to various sizes of pipe. Rolling 
yecome detached and mislaid. <All wearing 
ion of parts than any other pipe-cutter made. 











dics W a a pi a Sha? Me 


shuhubatahal T ialialiuluilutalady data 


L. S$. STARRETT, 


Manufacturer of 


‘|FINE TOOLS, 


ATHOL, MASS. 



































SEND FOR FULL LIST. 
(7, Huhululuahnbelntalat nhl Phubudustalubulutetululul tuts 





J 








L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a_ spe- 
cialty. Feed, ot 
ented Feb. 9, 

Belt Shifter, pat- 
ented Nov. 2 1886, 


140 Union St., 
Worcester, ii 






GAGE MACHINE WORKS, 





Waterford, N.Y. 





~ - : FOX, TURRET 
ee a | Syed ates 


mS Brass Finishers’ 


TOOLS. 





McMAHON & COMPANY. 








Machinists’ Jools, 


AND 
Patent Friction Pulleys, 


Water St., Corner Ledge, 
WORCESTER, 





MASS, 











(©) GY WGN 


\WWLYii 





=~ NOUV ZEW VCD) CNY ney 
» = 


Bowers, EXHAUSTERS, ~ 
HEATING FURNACES. ““' 
HAND BLOWERS, BLACKSMITH DRILLS. 











THE G. 


Gentlemen : 
the good points 
over modest in ¢ 
tool is all you el: 


Catalogue, prices and photos sent upon app 
"THE 
477,479 & 481 SYCAMORE ST., CINCINNAT 
A very nice display of our tools can now be seen at the 


» One wanting a good Lathe. 
Y 


G. A. GRAY 


CINCINNATI CENTENNIAL EXPOSITION. 


FACOTS. 


Columbus, Ohio, May 31st, 1888. 


A. GRAY CO., Cincinnati, Ohio. 


_Whe n (before we bought) you were explaining 
on your L athe, it did not strike us that you were 
We are glad to report that the 

it to 


laiming a good tool. 


1imed for it. We cheerfully reeommenc 


any 





ours respectfully, 
COLUMBUS BOLT WORKs, 
H. A. Lanman, Treas. 





lication. 


CQ. 


I, OHLO. 














ELLIOTT DRILL PRESS 


REDUCED TO 


BS5_.00 


QUALITY BETTER THAN EVER. 
Send for our New Picture Book. 


STERLING ELLIOTT, NEWTON, MASS. 


Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my **‘ NEW” Standard 


PUNCHES. 


They will save you time and money. 


1, P. RICHARDS, PRovidENceE, R.I. 








FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 





SHAPING AGHINES 


FOR HAND AND POWER, 
6’, 8” and 10” Stroke. 
Adapted to All Classes of Work 
to their Capacity. 


yy 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





KEUFFEL & ESSER, NewYork. 


INDELIBLE DRAWING INKS. 


Biack, Brown, Blue, Green, Scarlet, Carmine, Yellow. 


The best ever produced. Have our Patent 
Ink Filler, which regulates supply to pen ; 
prevents soiling outside of pen-blades ; is the 
only cleanly device for filling pens. Sample 

assortment, seven vials (of above colors), 
mailed on receipt of 50 cents. 

















THE NATIONAL 


Feed-Water 


HEATER. 


er at 210° Fahrenheit. 


sold. Prices Low. 
isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, 





A brass coil Heater de- 


livering water to the boil- 


100,000 Horse Power 
Sat- 


NEW HAVEN, CONN. 


serch Bros. 


MANUFACTURERS, 







SEND FOR CIRCULAR. 


i >" Adjustable Clamping Blocks. 





A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and ¢ onfusion about 
your shops. Send for descriptive cir- 
culars and prices. 


ENERGY M’F’G CO., 
1116 & 1123 8, 16th STREET, - PHILA., PA. 




















234 We29.ST. OreRV P EFFEL SPRINGS 












IT is NOW TIME 


to order steam fittings, and in doing so, remember that our 
specialties have an established reputation for 
reliability and good workmanship. 


MASON REGULATOR Co., BOSTON. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LANG Alls UTR Pa 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 








Send for New Catalogue. — - 





INCOTS & MANUFACTURES Pp at @) Ss a 4 '@) R-B ina  @] | y J 


REG.TRADE MARKS INGOTS, CASTINGS & MANUFACTURES. 


| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
7, PET | BRONZE IN THE UNITED STATES AND OWNERS 
LS -hosphordoronye. OF THE U.S PATENTS. 








THE BECKETT & MCDOWELL MFc. Co., 
ARLINCTON, N. J. S. A. Beckett, Gen’. Manacer 
IRON FOUNDERS AND MACHINISTS. 
MANUFACTURERS OF 
STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 
Having Extensive Foundry Capacity, we are prepared to contract for 
regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, ‘‘ Pure Carbon Bronze.’’ 


CARBON BRONZE CO. 


SOLE MANUFACTURERS, 
38 WATER STREET, PITTSBURGH, PA. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better work roduced, 
Insurance not increased. No ASHES or CLIN ERS. 
Continuous fire the whole day. pis mo ‘solicited. 


f= AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’! Manager, 
ALDEN SPEARE’S SONS & CO., Boston, Mass. 
Agents for Eastern part of New England. 


HARRIS & COWDERY, Ashtabula, Ohio, Agents for Ohio, 



















SHEPARD’S NEW $60 


SOREW-CUDTING FOOT LATER. Reliance Safety Water Columns. 
. These are the cheapest appliances for 

pit 8 Tower ie, oe the purpose on the market, and their 

Chucks, poner, Twist Drills, equal is not offered at any price. 





Dogs, Calipers, e' 
Lathes on trial, Lathes on For sale by dealers generally. For Il- 
ment. 

ay br) for catalogue of Outfits lustrated Price List address 


for Amateurs or Artisans. RELIANCE GAUGE co 
"9 
27 EUCLID AVE., CLEVELAND 0. 


wap Lathe, $125. 











Address, H. L, SHEPARD, Agent, 134 E. Second St., Cincinnati, 0. 








HODCE’S 


K\ Universal Angle Union 


PATENTED, 
Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. 
Manufacturers & Wholesale Agents, 


BROLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS. 


OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPH &. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. ‘* Prejudice has deprived us of 


JOHN x. BOK WE, Secretary and Treasurer. Many Goo d Thin s.’? 
Manufacturers of X gs. 


D"; ERRICKS, 
Excavators, MACHINES, Etc., Etc. 


HUGO BILGRAM, 
440 N. 12th St., 
Maker of all kinds = 


MACHINERY. 


Special facilities for Accurate 
Work. 













Bevel Gears cut theoret 
ically Correct. 











OREGON IRON WORKS, 
New York, June 26, 1888, 
DETRICK & HARVEY, Baltimore, Md. 


Gentlemen :—Agreeably to your request we take 
leasure in giving our oF opinion of the new Upen Side 
laner which we have had in use for the last two 

months. We tind its advantages, chiefly in the sav- 
ma time in the use of the extra post and tool, and 
andling material; the finished work is true and 
the machine does its work without straining, as we 
feared might be the case. 
Yours truly, JAS. R. FLOYD, 


(The above machine is fitted with an Extra Post 
and Head, and planes at one time the edges of 
plates 10 feet wide. Is the )gocend Open Side Planer 
ordered by them. D. & I 














COMBINATION DRE DGE. 
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Southwark Foundry and Machine Company, 


Engineers, Machinists and Boiler Makers, 
WASHINGTON AVENUE AND FIFTH ST., - PHILADELPHIA. 


—SOLE MAKERS OF—— 


PORTER-ALLEN AUTOMATIC ENGINE. 


——ALSO MANUFACTURERS OF—— 


BLOWING ENGINES, REVERSING ENGINES, STEEL AND 
HYDRAULIC MACHINERY, BOILERS, TANKS, ETC. 


Steam Hammers, Centrifugal Pumps, Rolling Mill Works. 


INQUIRIES SOLICITED. 





BEMENT, MILES & CoO., 
PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 
Railroad Shops, Locomotive and Car Builders, Machine Shops 
Rolling Millis, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Etec. 










a Also SEPARATE HEADS and DIES. 
—- as Send for Catalogues and Discounts. 


ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of ‘*‘ ACME ’’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 







Pat. Dec. 5, 188: 
Pat. Dec 4, 1883 
Pat. Aug. 25, 188: 


) Agents,Manning, Maxwell & Moore, New York. 









RICE AUTOMATIC CUT-OFF ENGINE. 


Self-Contained. Sensitive Governor. 
a} Balanced Valve. High Speed. 
. U Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Ye 





FOR 


IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 


No. 3 DALLETT PORTABLE DRILL, 
One 24”x24"x6' WHITCOMB PLANER. 


TALLMAN & McFADDEN, 
1025 Market Street, Philadelphia, Pa. 





EAGLE 


Trenton, N. 


The Fisher Double Sc 


than any other Vise, 


The Eagle 


Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvi 

Fully war- 
ranted and 
lover price, 


ANVIL 
$3 WORKS, 


Vise.—Warranted stronger grip 
parallel and cannot be broken. 


Send for Circulars. 


Anvil. —Best ee ; 


COATES’ PATENT LATHE ATTACHMENT FOR 
TURNING CROSS-HEAD PINS. 


This machine is new and 
has been thoroughly tested. 

Actual tests show a saving 
of over $10.00 per day over old 
methods. 

Can attach machine to or 
remove it from any ordinary 
— engine lathe in five minutes. 
i An ordinary shop, in build 
/ ing engines, will save price of 
“ machine in 3 months’ time. 

An ordinary apprentice can 
operate machine perfectly 
well, and turn out first-class 
work. 

Above features guaranteed 
m sonal for circular and price 

st. 


SALESMEN WANTED, SEND FOR CONTRACT AND BLANK ORDERS. 
BAY STATE IRON WORKS, 
Licensees and Manufacturers, 

ERIE, PA. 


SS 


J. 


rew Leg 


Always 

















PATENTS 


ACKER & MORSELL, P. 0. Box 707, Washington, D. ©. 


= == — ? 
Secured for inventors. Terms K0 H N (i GAS 
moderate. Information free. 





BINGHAMTON HYD 








BINCHAMTON, N. Y., U. S. A. 


woven | ENGINE. 


FUEL, _ 1 to 100 Horse Power. 
CRUDE PE- 


The Korting 

TROLEUM Gas Engine 
OR is placed upon 
KEROSENE its merits and 


under full guar- 
antee to every 
purchaser. 
OVER 125 IN USE 
IN N. ¥. CITY. 


y_ Started instant- 
== 4 ly witha match. 


; Cheaper than 
all others. 


RAULIC POWER ( C0., 














CATALOQGUESon 
APPLICATION. 
NO DUST OR DIRT. , r hl 
oF KORTING GAS 
Automatic Steam Engine, ! 
, 4,6, &12 H. P- i ENGINE ((), 
For F tbe Printers, M’t” rs, 
Tr a ae "7 
laos . By Illustrated C ata L IMITE D. 


vogue free. Mention this pa 





oe 429, 431 & 433 Greenwich Street, 


SHIPMAN. EI ENGINE £0., Cor. Laight Street, NEW YORK CITY. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


in Use, Over 1,000. 








perience with automatic cut-off regulation, and most 
careful revision of all details. 
constructed for heavy and continuous duty at medium 
or high rotative speeds. 
, in Steam Consumption and superior regulation guar- 
= anteed. 
12 to 100 H.P. for driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
— Engine Construction and performance, free by 
ma 


301 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill, 

Sh LBS AGENTS : .°W. L. L SIMPSON, 18 CORTLANDT STREET, N, Y. t ROBINSON & CARY, St. Paul, Minn. ia 
KENSINGTON ENCINE WORKS, 
Sole Lisensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


AMERICAN 


25 to 1,000 H. P. 
These engines are the combined result of long ex- 
They are designed and 
Highest attainable Economy 


Self-contained Automatic Cut-off Engines 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 


LIMITED, PHILADELPHIA. 








ww. Automaticall 
Y condensation 


_ purposes. 


THE ALBANY STEAM TRAP (0s 


BUCKET AND GRAVITATING 


drain the water of 
rom HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 


= We also manufacture Blessing’s ssi 
Patent Renewable-Seat Lng and Check “3 
Valves.—Send for Circular. 


~~ Albany Steam Trap Co. 4xear7" 













Gravitating. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 50. 


33d and Walnut Sts., 
PHILADELPHIA. 


OVER 25,000 ENGINES IN USE. 


GUARANTEED pavscoesume to, 


Branch Office, 130 Washington St., 
CHICAGO. 








ANY Other Gas Engine 
doing the same work. 





BALL AUTOMATIC 


ERIE 


The characteristics of these Engines are Beauty of Design, 
required, Economy of Fuel, Perfection o 


VINCENT & CO., 


CHARLES R. 


NEW YORK SELLINC OFFICE, 


CUT-OFF ENGINES, 


+ — 


Wp p-aeed Finish, Limited Feet in Space 
Regulation. 


15 CORTLANDT STREET. 





ANDREW GRAY, 


S = w Samal 


aw 
VEZ 








and 


my) U.S. METALLIC PACKING CO., 


OFFICE, 133 S. 4th St. 


le 20,000 Packings in use on Locomotives, 
- Marine Engines, 


Pres. W. H. Hollis, Treas. E. P. MONROE, Gen’! Manager. 


Philadelphia, Pa. 
WORKS, 435 N. Broad St. 
Stationary 





Meteo Standan Engines, 


Single-acting, Self adjusting, Self- 
lubricating, Noiseless, Automatic and 
Throttling. Especially adapted for 
continuous runs and direct connec- 
tions to high speed machinery. Are 
well balanced, economical and com- 

“- Buiit in sizes from 1 1-2 to 50 

J, T. METCALFE, Patentee & M’f’r, 

; Quincy, Franklin Co., Penna. 
SEND FOR CIRCULAR. 


FRICTION CLUTCH PULLEYS, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


THE D. FRISBIE COMPANY, 


114 Liberty Street, - New York, 


MACHINERY OX HAND 











Ih in.x42 in. Plane or. Bridgeport, new. 
22 in.x4-5 and 6 ft. Powell, new. 
24in.x6 ft ¥ Powell, 7 
in. x8ft. ** each Atherton, Powell & H. & P. new. 
Hin. xl2ft, * Niles, Al, 
» in. xl4ft. Enterprise, cheap. 
n.xd 1-2 ft. Rngine Lathe, S. M. & ¢ new. 
12 in.x6 ft. founs. new. 
1S inwxs ft. v4 mes - 
14 in.x6 ft. “ Biniedell, bed 
l4in.x7 ft. a Bogart, ° 
l4 in.x6 ft. * Gap Bede 3. M. & Co., 
1) in. x6 and & ft. orter, 
hin. x6 and 8 ft. Blaisdell, new 
20 in. x6-8-10 & 12 ft. Bridgeport, $s 
‘in. x8-10-12 ft. Different Makes, 
in. x8-10-14ft. Different Makes, 
in. any length Be a‘ Bridgeport, ~ 
in. x12 ft Niles, heavy, good. 
in, x8-10- ts »& 141-2 Bridgeport, new. 
in x12 f ni Wright, new. 
fin, rad 20 ft. Ames, “ 
in. x14 ft. Fifield, . 
in. Drill Davis, “ 
23 25-28 inch Drills Blaisde ll, * 
25.28 -32inch “ cS. i 
t. Arm Universal Radial Drill, es 
ibinet Turret Lathe, Lodge, Davis & Co. oe 
, 5 Se rew Mac! hine, Jones, Lamson & Co. “ 
No. 2-4 Brown & Sharpe. * 
. Vand 3 Unive rsal Mille or, Brown & Sharpe, 
». | 2and 6 Plain ‘ “ 
». | Universal Grinder, " . 
». 3 Surface Grinder, ” * Al, 
‘ ‘ g 2 ‘ 
Cold Rolled Shafting in Stock. Send 


for list. Write for what is wanted, 


E. P. BULLARD, 


2 COLLEGE PLACE & 72 WARREN ST., 


NEW YORK. 


THE PORTER-HAMILTON, 





_ . . —= 
The Best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


CURTIS RETURK STEAM TRAP 


For returning steam, 
condensed under pres- 
sure, sutomationlie in- 
to the boiler, under 
high or low pressure, 


Manufactured by 
CURTIS REGULATOR CO. 


Boston, Mass. 
General Agencies: 

109 Liberty St., N. ¥. 
66 N. 4th St., Phila., Pa. 
108 6th Ave., Chicago, Ill. 
210 S. 3d St,, Minneapolis, Minn. 
707 Market St, St. Louis, Mo, 
Send for Circular No. 17. 


ev, BAKER'S COMMON 
my SENSE OIL FILTER. 


Is_the most Simple, Neat, 
Ornamental, Effective, 
Complete and Convenient 
OIL FILTER in the Mar- 
ket. The whole operation 
is visible, and any ordinary 
man can dperate it success- 
fully. It will pay for itself the 
first year, if a little pains is taken 
to catch the waste oil from your 
Engine, Dynamo, Shafting, etc., 
etc. Manufactured and for sale 
by CHAS, F. BAKER 


223 Third Ave,, 8, E., Minneapolis, Minn, 


. Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our W hee ls for Machine Shop 
Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 

















CONDENSING 


MACHINIST 











< | : is 
Pp OF 

~ IMPROVED 
08 
STEAM | ENGINES 
Fu. vAnie 


CONTRACTS TAKE 





















ORFENGINES 
Hi ah Pre sslre, 
canensingy Cnpony 
TUBULAR BOILERS. 
GEO-A‘BARNARD 


AGENT - 








Eclipse Corliss Engine. 


NON-CONDENSING, 
COMPOUND. 


40 TO 1,000 H.P. 
Send for Circulars. 
E. P. HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 
JOHN J. METZCER,| 


69S. Clinton St., Chicago, 
WESTERN ACEN 














FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


/_& GENUINE “CORLISS.” 





|Rovenr yf 
Sars OF iMpROVED 


COR MdS _\NES| fh 


SLIDE < VALVE ENGINES SS 
STATIONARY BOILERS, | : 
GENERAL MACHINERY, 


iRON AND BRASS CASTINGS 
NEWYORK OFFIC}, 
Room 6, 


COAL AND IRON EXCHANGE, 


HPTLEHILEL, 


Cor.CorTLANoT & CHurcHST. = “=~ 


WBUR 
ny. “@ 












JOHN McLAREN, 


-———— BUILDER OF =" 


CORLISS 
Engines, 


AIR 
Compressors 


and 


I! BOLLERS. 











STEARNS M’F’G COMPANY, 
ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user. Send for Catalogues, 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa. 
New York Store, 46 Cortlandt Street, 
BARNHURST & DURLIN, Managers. 





Almond Drill Chuck, 


Sold at all Machinists’ 


T. R. ALMOND, 


83 & 85 Washington &., 











Chicago Office, 41 South Canal St. Chicago, Ill 





Brooklyn, N.Y 








American Standard Gauge & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 


Over 
35,000 
in 
Use. 





Flat Bar Gauge. 





JAS. A. TAYLOR & CO, 


Crescent Gauge. 





[CATALOGUE 


TLLUSTRATING 


MACHINERY 


For Working and Cutting Iron, Brass 
and Steel, 
IS NOW READY. 
Contains 420 Pages, over 200 fine Wood 


Cuts, nearly all new and made specially 


for this book. 
PRICE EACH, - $5.00. 


(Copies will be sent, without expense, to 
all our customers. also to owners of machine 
shops, and intending purchasers, who may 


a=! apply for them.) 


HILL, CLARKE & CO. 


156 OLIVER STREET, 
BOSTON, MASS, 
























AMERICAN 


BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


PATENT MICROMETER CALIPERS. 





CAPACITY. La 


NUMBER READINGS, | STYLE, | PRICE. 
1 0 in. 1000 in. Beveled Measuring Points............ 4.00 

1 8, in. cogs in. Large Sur.aces for Measuring Paper, &e.. 5.50 
2 |lgin. or 1214¢mm |! za) in. or To mm, |Beveled Measuring Points. - 4 50 
3 1¢ in. rohop in. Beveled Measuring Points....... 5.50 
4 (1g in. or 121g mm. 7/59 in. or ;45 mm. |Square Measuring Points................. 5.00 
5 lf in. ropoD IN. Square Measuring Points................ 6.00 
8 1 in. ‘ooo in. Se SMApOd FAME... 260.6 .66ccc0cceesvees 4.50 
9 25 mm. sy Mm. E Shaped Frame. SiS SON OLE 4 50 
15 1 in. or 25 mm. 005 in, or ida mm. Beveled Measuring Points.... 5.00 
16 1 in. Topoo IM. Beveled Measuring Points.. ............. 6.00 
17 I in. 1000 in. (No. 15 with Clamp IE ccs pws ia Bene oa 5.75 
19 1 in. Toop in. or io MM, Square Measuring Points 5.50 
20) , 1 in. T0ds0 in, Square Measuring Points 6.50 
30 2 in, or 50 mm, 8.00 


1 1 
tooo In, or 109 MM. |Measures from 0 to 2 in. orto 501 mm. 


Catalogues or Mlustrated Circulars mailed on application. 





HA MIL TON, 


NILES TOOL WORKS,“ 


























| 
| 
} 
| 


Lathes, Planers Shapers, Slotters, Ete. 

















The Tiga favlcanze Packing 
me CALLED THE STANDARD aii cuhers are comparcay 


Accept no packing as JENKINS PACKING unless 
“M stamped with our ‘‘ Trade Mark.” 
21 NORTH FIFTH BT., PE 


SF Jencins BROS. ; ot DEARBORN SIRE kr, u HIG AGO, 


pred LATHES, SHAPERS & DRILLS, 


15°" 20" 26’’ 32” 
Shapers. 


HN STREET, N. Y. 
a3 MIL K STKE ET, Bostc e 














17 ' 19° 21" 24" 27 
Engine Lathes. 


20" 24" Upright Drills. 


‘ pte ft ie 25'' 28'' 32" 





; TE = B. G. . F. Drills. 


LODGE, DAVIS & C0, 


CINCINNATI, OHIO. 
SEND FOR PRICES. IT WILL PAY vou. 


nesLarge Display Machine Tools at Cincinnati Ceutennial Exposition. 


GOULD & oy EBERHARDT, |E 


Newark, N. J. 





‘Z) 25-INCH BACK GEARED 
AND POWER FEED 2:11. 
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Universal Milling Machine. 





‘SIG pur seurgouyy Suri ‘sr0UNg ‘BoURwY] ‘S[OOT, gy 
810419 MA UOIT PUY ,SysTUYORY Jo sieInjgousnuyy 





‘Aepso 0} Zurmnyoenueul so spury [[e 107 


Gear and Rack Cutting, Milling 
and Index Drilling to Order. 


Nos. 139 to 143 CENTRE ST., NEW YORK, 


x ~ O*® 
PA TENT SHAPERS. 
Sizes, 10’, 15’, 20", 25" and 80” in stock. 
N ARLY 1.600 IN 1s 
GEAR AND RACK CUTTING TO ny ps 
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THE PRATT & WHITNEY Co. 


=Hartford, Connecticut.—_——. 


acnnasiion STANDARD SIZE 


= til an Calves Gauges, Me . 


And End Measure Test Pieces. 








Reamers, Chueking and Shell 4 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, Com- 34 : 
bination Lathe Chuck. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 


MANUFACTU IREAS OF 
PURE COPPER GOMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS. 
STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE BOLTS. 






















REMOVAL. 
"|THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following 

A machine shop 500’ Loos by 100’ wide; a foundry 
250’ long by 90’ wide; also commodious buildin ea 
for the storage of sand, coal, coke and pig iron 
ample and convenient wash rooms for the men; fire 
proof two story pattern storage; blacksmith sho, 
engine and boiler houses. These buildings are de 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop forshipping. The whole 
plant is —— with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and sc ‘atch rooms. The apneey has capacity 
for maki.g the heaviest class of castings 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St, W. Y. City, 
NEW SHOPS, Plainield, N. J. 


CLEVELAND, 
OHIO. 





For TRON and BRASS WORK. 
Illustrated Catalogue on application. 















Lowell, Mass., U.S. A. 


Manufacturer of ENGINE LATHES 
from 16 to 48 in. swing. Cats, Photographs 


and Prices turnished on application. 








‘ nn 
a 
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GEO. W. FIFIELD, 








Gear Wheels and Gear Catting.—1I make 
order, or cut teeth on g blanks sent to me. Of all 
all sizes to six ft. dm. 
cheap g. 
prices. 
g, $1. 


g¢ to 
kinds. Of 
Small orders or large ones. Fine g or 
Small cast g. Keady made brass g My mail at low 
Bevel g with perfect planed teeth. and Book on 
Facilities complete. Terms reasonable. Send for cat. 

Gro. B. GRANT, 66 Beverly St., Boston, Mass. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 
A SPECIALTY. 
Our Key-Seating Machine 
Meds y Tncadaye 
do with. 


J. M. ALLEN, Presmenr. 
W. B. FRANELIN, Vice-Presment. 
J. B. Prerog, Sxorrrsry. 








NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. Gray Co., 


ae oq parm avis, | 277-481 SYCAMORE ST., CINCINNATI, 0 
. , See advertisement, page 13, 


MORTH BLOOMFIELD, ¥, ¥. 
PRATT & LETCHWORTH, 


‘STEEL CASTINGS, sii: 











ef PUNCHING PRESSES, DIES, 


BUFFALO, N. Y- 
And other Tools for the Manufacture of all kinds of 


A SHEET METAL GOODS, °*°* erc:"*°> DROP HAMMERS, 
- 3 } STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 
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I u.m.cARPENTER ae 












PAWTUCKET.R.I. 


APS & DIE 
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